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Porteenf River Subbasin at a Glance

' Hydrologic Unit Code 17040208
Number of 303(d) Listed Rmhes 27
Beneficial Uses Affected , Cold Water Biota, Salmonid Spawning, Primary and
Secondary Contact Recreation
Listed Pollutamits of Concern Sediment, Nutrients, Bacteria, Flow Alteration, Oit
Major Land Uses Agriculture, Rangeland, Urban
Subbasin Area 1,360 square miles
1. EXECUTIVE SUMMARY

The Portneuf River subbasin drains about 1,360 square miles in southeast Idaho. The
subbasin has numerous documented water quality problems which affect support of beneficial uses
in water bodies listed as water quality limited.  The following pollutants are found on the 1994
and 1996 303(d) list for the streams in the Portneuf River subbasin: sediment, nutrients, bacterin,
flow alteration, oil and grease, and dissolved oxygen. There are 27 water quality limited segments
in the subbasin which include the maingtem river, 16 tributaries, and one reservoir. All stream
segments on the 303(d) list include sediment as a pollutant of concern and roughly half are listed
for mutrients. The wmiswesm Porineuf River also includes on its list bacteria, flow alteration, and
oil and grease. Hawkins Reservoir is the only waterbody listed for dissolved oxygen,

In addition to those pollutanty siresdy identified on the 303(d) list, several other problems

* exist in the Portneuf River. Exceedances of state water quality standards for temperature have

been documented. Information from several reports suggest that metals are at higher levels than
found naturally, especially in sediments of the lower Portneuf River. The effect of these higher
concentrations of metals on beneficial uses has not been determined. Anecdotal evidence
indicates that low levels of dissolved oxygen may be occurring in areas other than Hawking
Reservoir. Recent sampling by the U, S. GeologwalSurveyslmwodlnghlevehofpolychlonnued
bipherryls (PCBs) in both figh flesh and stream sediments.

Several sources of pollitants have been identified. Agriculture has been implicated in flow
alteration and contributing sediment and mutrients into the Portneuf River. Sediment can also
originate from streambanks, streambeds, and natural causes. Bacteria can result from livestock,
wildlife, or human sources. Urban/suburban inputs influence sediment, nutrients, bacteria, and oil
and grease. Stormwater runoff typically carries sedient, nutrients, bacteria, and oil and grease.
TwoNPDES-pemﬁtteddisdmseuddmuimtoﬂmlomrPMneufRiver _

Somaeﬁ'nﬂs,thﬂymthmtheamMrﬂcomnmmty,havebmundﬁMw
decreaze pollutant inputs and thus improve water guality primarily in the upper Porineuf River.

‘Both federal and state supported agriculturil programs have resulted in decreases in sediment,

1
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nutrients, and bacteria into the Portneuf River. The most successful program in terms of water
quality improvement has bean the Conservation Reserve Program,

Infomxwonﬂ'omtheldahoneparhnemofﬁmmnmemal(lunhty s Beneficial Use
Reconnaissance Project indicate that several streams on the 303(d) list are supporting their
beneficial uses. These streams include: Gibson Jack, Mink, Walker, Boll Marsh, Goodenough, -

upper Garden, Dempsey, Pebble, and Toponce creeks.

Load analyses were done for bacteria, oil and grease, sediment, and nuirients. No load
analysis was done for flow alteration. Diata were considered insufficient to develop alosd analysi
for dissolved oxygen in Hawkins Reservoir although s target concentration 0.025 mg/ of total
phosphorus is recommended. This target is based on the EPA “Geld Book” which recommends
that fotal phosphates as phosphorus in lakes or veservoins nat exceed 0.025 mg/l to prevent the
development of biological miisances and to control accelerated or cultural eatrophication. Loads
were gllocatad where sources were knaown end data mfficient for analyses,

Losd reductions are presented in Table ES. Fecal coliform load reductions are based
solely an & percentage reduction. ‘Percent load reductions of fecal input into the mainstera

' Poﬂnwfmvermgedﬂ'oml?%mtheuppummmm%mduc&onmﬂwlowmu

Anodmdmlmdmﬂydawudmonlyﬁormmammmﬁ'ﬁommpomﬂo-
Chubbuck ares. Although the target load capacity for oi) and greaze into the Portneuf River is
greater than the estimated present input of 38 tons from stormwater runoff, the analysis indicates
that under certain circumstances (e.g., shoet, intense thuaderstorm after a period of dry westher)
the target concemtration could be exceeded, Thus, it is recommended that stormwiter runoff no
exceed its present estimated annual toad.

The higheat reduction of suspended sediment i3 needed in the lower Porineuf River and
Marsh Creek. Estimated reductions at the USGS surface-water stations at Pacatello and Marsh
Creak are about 66%. The percent reduction estimated for Topaz is 53%. mreduchonuby
wurcebesedonhnduummtedmthemmtm.

Iﬁgimtlwelsafmmm;wmobsmedmthelowuhmwufkwbelw?mdh
The overall reductions recommended at the Tyhee USGS surface-water station site are 36% for
total inorganic nitrogen and 81% for wotal phosphorus. The greatest source of nutrients iy the
lower river are the springs foflowed by the Pocatello Sewage Treatment Plant (PSTP). The
highest percent reductions occur at the PSTP at over 95% for both total inorganic nitrogen and
total phosphorus. Reductions st the Pocstello gage site are 66% and 39% for total inorganic
nitrogen and total phosphorus, respectively. Percent reductions of total inorganic nitrogen and
tofal phosphosus at the Marsh Creek and Topaz gage sites ranged from 50-66% for total
inorganic nitrogen and 15-33% for total phosphorus.

Data gaps sbound for practically all Postneuf River pollutants. Information is needed o
effects of pollutants on beneficial uses; links between reductions in pollutant input and support
beneficial uses; long term sampling from throughout the year covering various hydrographic



_ Table ES. Load analyses of pollutants idevtified in the Portneuf River subbasin.

Eaﬁlmﬁd Target:
. : annuat lcad or Load Percent
Site/stream reach load Mean wasteload reduction® reduction®
Fecal coliforns (celarea/100 mi)**
Kraft Road bridge ' Rt 50 84%
Pocatello Creek to Pocatello gage 238 50 £9%
Rainey Park . 82 50 49%
Rainey Park to Lava Hot Springs 136 50 TI%
Pebble Creek to Chesterfield Reservoir o 5 50 17%
Ol and grease (tansiyr)
Pocatello-Chuibbnok storzirwatsr runoft 38 38 %
Swspendad sediment (fonsiyr)*s*
Pocatello USGS surface-water station 54,346 19263 35083  65%
Marsh Creek USGS surface-water station 16,309 5372 10,937 67%
Topaz USGS surface-water station T 25,201 ) 11,961 13,240 53%
' Total inorgasic nlirogen (fonsiyr)
Tykee USGS surfaco-water station 1263 1086 86%.
Stormwater - Pocatello-Chubbuck . 12.1 2 R 8%
Pocatello USGS musfaco-water siation 259 88 172 6%
Springs : 756 80 677 89%
FMC YWW ditch 49 1.1 38 %
Pocatello Sewagn Treatment Plant 230 3 227 S9%
Mirsh Creek USGS surfioe-water station 76 26 51 655%
Topaz USGS suzface-water station * 118 59 80 50%
N . Total phosphors (foruyr)
Tyhoo USGS surface-water station 238 S 194 81%
Stormwater - Pocatello-Chubbuck 14.0 13 12.7 9%
Pocateilo USOS surface-water station 36 : Co» 14 3
Springs ' 164 ‘ 20 144 85%
FMC IWW ditch . 15 0.3 3z 92%
Pocatello Sewege Treatment Plant 205 . 0.7 19.8 96%
Miarsh Creek USGS surface-water station 10 6 3 1%
Topez USGS swisce-water station 17 15 I 3 15%

'mhdummofﬁfﬂy
.%*period of pricoary conimct récrestion - May to
: “'m!penﬁd seditnent apportioned by land uss in sestion 3.2.8



regimes; and identification of sources of pollutants by tributaries and other discharges (e.g.,
canals, NPDES permitied dischargers, springs). The loading analyses relied heavily on dats
collected at the USGS gaging stations which is why these sites were chosen to monitor
effectiveness of efforts to reach the target load capacities. _

2. PORTNEUF RIVER SURBASIN DESCRIPTION

2.1 General

’I‘hePoﬂmwaensamaJorsubbmmsoutheastldaho(F@nel) Thasﬂﬂhordar
river is approximately 100 miles long and drains an area roughly 1,360 square miles primarily in
Bannock and Caribou counties but also in Bingham, Power, and Oneids counties (Figure 2).
Marsh Creek is the only “major” tritutary to the Portneuf River. Other creeks in the subbasin
include Mink, Rapid, Garden, Hawkins, Birch, Dempsey, Pebble, Twentyfourmile, and Toponce -
creeks. Chesterficld Reservoir is the largest reservoir in the subbasin at 1,245 acres.

The Portneuf River lies entirely within the Northemn Basin and Range Ecoregion st the
northeastern extreme of the Basin and Range Physiographic province. The Northern Basin and
Range Ecoregion is characterized by plainy with low to high, open mountsins, For the ecoregion
as a whole, potential natural vegetation includes Great Basin sagebrush (drtemisiz spp.), saltbush
Qa'cﬂaspp) and greasowood (Sarcobatus vermiculatus). Landuseoftheduﬂ'tmdshrubtmd

is grazing. Soils are aridisols.

The geology of the subbasin is mostly sedimentary with some basalt in the Bancroft area,
along the lower reach of Marsh Creek around Inkom, and along the Porineuf River mainstem
from Inkom to Pocatello (Mesrell and Onstott 1965). Underlying much of the subbasin are huge
deposits of gravel, a result of the “break out” of Lake Bonneville into the Snake River basin :
through the Marsh Creek Valley (U.S. Army Corps of Engineers 1955). Major mountain ranges
within the subbasin include: Bannock Range to the west, Portneuf Range in the middle and to the
souﬂn,FuhCraekRsnsetothemﬂ:,delmtaﬁeldRangstothem

Topsoils are predominantly locss and very erodible (Mesrell and Onstott 1965). lnthe
‘lower Portneuf River subbasin, from Lava Hot Springs downstream, the texture, structire, and
siope of the predominant silt loam soils generally make them highly arosive (Figures 3, 4; McNabb
1987). McNabb (1987) cited a 1986 Soil Conservation Service (now the Natural Rescurces
Conservation Service) Highly Erodibie Lands analysis which showed that 15.5% of thie area soils
usableforammulmpunda!ﬁdfamhlghlyemdible. 57.8% are potentially highty erodible; and
26.0% are not highly erodible.

Presently there are no threatened or endangered aquatic species in the Portneuf River
subbasin. The Yellowstone cutthroat trout (Oncorfpmchus ciarki bowvierd) ia listed as a sensitive
species by the Bureau of Land Management and an imperiled subspecies by Idaho Department of
F:shdeame(IdahoDeparbnemosthdeame,mtemetqumuuon) Further, the U.

F’uhdeildhfnSmhasrwenﬂyheenpmnonedm list the Yellowstone cutthroat trout as

4



Scale 1:500000

Figare 1. Portneuf River subbasin 303(d) waterbodies and USGS surfice-water statiors.
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Figure3, Weighted average soil mhmwmm
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Scale 1:500000

Figure 4. Weighted average K-factor (scil erosion capability) in the Portneuf River subbasin.
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a potentially threatencd or endangered species; the decision is pending. Also on both lists
(sensitive and imperiled), and posnblyfounﬂ in the Pormeuf River subbasin, is the leatherside

club (Gila copei).

' -Elavntionswithinﬂlembbninrangeﬁ'om9,2aoﬁto4,350ﬁ..'l‘heava‘ageelevuﬁon_is
about 5,200 fi mal. Slopes on agricuitural land vary from 0 to 20+ percent while rangeland
slopes vary from 10 to 60 percent (Caribou Soil Conservation District 1991). Gradient in the
muemofmePonnafmwchmguﬁomﬂfeeﬂmdemthemachaboquhmnmﬁfeeUnﬂe
hthcbwructhMMAndrmmﬂ)

The climate in the subbasin is semi-erid. Percentage of poesible annual sunshine ranges
from 53% to 72% with an anmual average of 64% (National Weather Service, internet
communication). Normal annual precipitation sverages 12 inches at Pocatello. March, April,
May, and November receive the highest amounts of precipitation (Table 1). Normal average
temperature is 47.2°F (8.4°C) with an annual normal maxivaum of 59.3°F (15.2°C) and minimum
of33.4°F (0.8°C). Extreme temperatures range from -33°F (-36.1°C) to 105°F (40.6°C)
(Table 2).

-Vegetation in the Portnesf River subbasin is characteristic of semi-arid areas of the
intermountain west. Most of the drainage is covered with grasses (Poa spp.), sagebrush
{Artemisia tridendaia), and juniper (Juniperws stahensis, Minshall and Minshall 1977), Higher
elovations grow Douglas fir (Pseudotsuga menziesi), and aspen (Populus tremuloides), Willow
(Salix spp.), dogwood (Cornus stolonifera), chokecherry (Prunus virginiana), ross (Rosy .
woodyii), and birch (Betula occidentalis) are common in the valleys.

Flows in the Portaeuf River subbasin vary according to location but follow the general
pattern of high spring flows and kow flows in Iate summer-early fall. The hydrograph is highest in
the springtime (i.e., March through June) coinciding with the melt off of snow at higher clevations
(Table 3). Low flows ecour from July to October. The diversion of water for irrigation affects
fiows throughout the irrigation season {mid-April to mid-September). Monthly mean flows for
the Portneuf River at Pocatello range from 522 cfs in April to 95 cfs in August. An apparent loss
of streamflow (about 87 cubic feet/second), probably to groundwater, from the Portneuf River
and Marsh Creek occurs somewhere between the gaging stations at Topaz and McCammon and
&emmnPouteﬂo(NorvmhmdLuwle?ﬂ)_

mmammmmmmmcmﬂeuw :
{Figure 2} on the mainstem Portneuf River, has affected the annual hydrograph of high spring
flows followed by late summer low flows. Typically, the reservoirs will be filled in the apringtime
decreasing the totel flow during the peak nnoff period. Storedwatermllthenbemleuedmlue
summer increasing the historical flow during that time period.

Somamnﬁaﬁmeﬁlﬁmundingmemmofmermhtheuppww-
River. The reservoir on the mainstem of the Portneuf River is called both the Chesterfield and
Portneuf reservoir depending on-the map or the person, The reservoir on Twentyfourmils Creek
is called the Twentyfourmile or Chesterfield reservoir, again, depending on the map or person.




. Table 1. mmnhwwﬁmmﬁm-mmﬂwwmm-mw. -

n ll I‘ ~ ] - .

_ Jopuary  Febeoary Mach  Apil =~ May  Jume oy  August  Septamber  Ooctober  November December

Nocmal 164 092 136 12 135 102 065 067 088 oo 116 102
Maximum 4 236 e 33t 39 339 133 3.9 18 125 - 284 339
Misismuzn 0.14 0.12 0.1 0.06 «n 002 . <00l 0 o o 001 007

Table 2. WmeumWWuuwm-Wmmmmwmmh.wM

Normal Mesn 0.3 291 363 “s 56 627 06 68.7 59 4 356 48
Muximwa 57 65 7 3% 9 s 105 104 98 91 n 64

Mimimum -3 13 12 N} .t 23 A 28 18 10 . =16 -29




" Tebla 3, Fiow infoesusion fom USGS surfcs swotr siations bt the Fertnoul River stbbumin,

Tnw
Porinoal Topsx 19131996  hfoas (13] m 203 - 266 M 267 0 1% 109 141 154 15
Maxinsin b1l " 415 519 [ 2 73$ 7 m 361 -] m m
. : Miiintum 1.3 " 16 . laa b o 74 1.6 48 ¥+ 5587 9 ans
Mirsh o MoCummon  1955-1996 Mean ny o9 12t 113 18y 0.5 549 51.5 Ty 8.2 3 33
Madaruen 4 29 196 56 09 nt ny 124 129 152 158 143
Miiawm 494 561 59.6 45.1 %4 nz2 B4 4.5 411 2.7 4.7 433
Poroeuf Pocamlln  TR97-1996  Mdcap m 1| ] 4% . ia b 1H] 2} 1e2 %9 130 197 - 258 263
- Mo i TS 1054 123) 19856 211 115 . ) L] 4 5 491
Minime 138 167 19 639 f X | 232 W7 (1] 58 w w05 158
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Presently, most people know, and the USGS identifies, the reservoirs on the mainstem Portneuf
River as Chesterfield Reservoir and on Twentyfourmile Creck as Twentyfourmile Reservoir. This
mpmmmmmmmmm.cmmmwmw.

2.1.1 Watershed Characteristics ’
Eightsen watscbodies in the Portneuf River subbasin are on the 303(d) ist. In addition

mthemaimm?mmafkiv«,mhumqimwatadndawmmmembbnﬁnhchﬁe:mnk,hpii
Marsh, Dempsey, Pebble, and Toponce creeks (Figure 1). All of these watersheds/waterbodien

" are on the 303(d) list (Table 4). Other waterbodies on the 303(d) list include: Pocatello, Gibson

Tack, Walker, Bell Marsh, Goodenough, Garden, Hawkins, Birch, and Cherry creeks. Hawkins

‘Reservoir is the only 303(d)-listed reservoir.

Physiealchmgu&omhighﬁtolomelwaﬁonkmﬁmﬁumngstt!nm Most
of the streams originate in montane areas, usually Forest Service land. Based on site data from |
the Division of Environmental Quality’s Beneficial (Jse Reconnaissance Project, the higher
dmummmdmdmyﬁmlmmm,w&chmmdm
and V-shaped valley types (Table 5). Pool to riffle ratios are low (i.c., riffles predominate) and
stream substrate texxis toward a cobble surface (Table 6; Crist and Holden 1988). At lower
elevations, mostly private land, the streams decrease in gradient and increase in sinuosity. Rosgen
channel types are usually C, F, or G, within fiat or trough shaped valloys. Width to depth ratios
varymmﬁaﬂywithlowmﬁmumaﬂyfomduhighafelmiom(rablen. The BURP effort
mmrdodmfewpoohwithinthdrmonitoﬂngsitummhgiubwponlwﬁﬂemﬁm Bank
vegetation and stability varied by site with no obvious trend. Lower values representing less
Wm‘muﬁqmmmmmwmmmwmm&
Pocatello, Indian, Walker, Goodenough, Garden, Arkansas, Hawkins, Cherry, Robbers Roost,
Hark:ms,Dunpsey,_deweMyﬂoumﬂeweeks. i

Human sctivity has had a significant impact on the mainstem Portneuf River. In the lower
Poﬂmfkim,wnsmwﬁonofﬂwl.SmﬂecmmdmmdﬂvwghtMCkyofPomdbhﬂw
19605 eliminated fish and wildlife habitat and created a migration barvier for trout accessing City
Creek for spawning (U. 8. Army Carps of Engineers 1992). As a result of the project, channel
length was reduced by 4.1 miles and riparian habitat by 144 acres. The concrete chamnel
repmsenuls%ofthelmgﬂlofmermMmﬁarthongmmﬁbmJohmy_Cmekw
Interstate 86. The upper Portneuf River runs through the 7.8 mile Downey Canal, built in

- conjunction with the Chesterfleld Reservoir. Divession of the river through the canal eliminated

about 16 miles of the Partneuf River. An enginsering survey in 1991-1992 of the Downey Canal
revealed that 3,500 feet of streambank had severe stability problems, 8,000 feet had moderate
stability problems, and 4,500 fieet had slight stability problems (Soil Conservation Service 1993).
The survey also noted that 4,300 feet of the canal had stream gradients that could lead to serious
channel erosion. :

A reconngissance survey by the Natural Resources Conservation Service (NRCS) on the

" approximately 13.5 miles of Portneuf River between Lava Hot Springs and McCamman revealed

streambank conditions to be 33% poor, 27% fair, 8% good, and 32% excellent (Portneuf Soil and

12



. Table 4. Waterbodies in the Borineuf River subbasin on the 303(d) list.

Miles of
Stream Druinage siresm in
Wisterbody _order®  Length (nd)  arce (squaro miles)  drainago Listed polhutants
Portocal 5 1030 1360 1503.2 bacteria, nutrienty, sediment,
. i oil & gronse, Sow altertion

Pocatello - 2 3 287 sediment
Gibsoa Jack 2 41 154 sediment
Mink 3 11.0 51 626 nutrients, sediment
Rapid 3 6.2 79 794 vedimnéut *

- Marsh ‘4 5213 410 504.8 nutricots, sediment
Walle 2 6.1 ’ 13.6 sediment
Bell Marsh 1 6.4 113 sedinend
Goodencugh 2 6.8 10 152 sodiment
Garden 2 17.5 i 366 mutrients, seciiment
Hawkins 2 15.1 52 560 mtricnts, sediment
Hawiins Reservoir 67.5% - ymiriecis, dissobved cxygen
Hirch 3 128 . 70.7 outrionts, sodi
Cherty T2 98 15 278 rtrionts, sediment
Dempsoy 4 126 45 416 sediment
Pebble ) 94 - 7 386 weditnent
Twentyfourmile 3 119 3 716 sodimeat
Topoace 4 83 41 356 sedimestt

*bascd on siresm chanmels with perennial water at s map scale of 1;:24,000

*rcpresents ame of reservoir in acres

13
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q - " Iable'6. Qualittive habitat charactesization of strzams in the Porteuf River subbasin, Septeanber 1957 (from Crist and Foklen 198

Average  Maximum

Waterbody Rite {cfs) stio [(i1) [£13] Substrate®  Cover®* &
! ' Gibaon Jeck Lower 2 12 8 08 31 pLi
i Uppex 2 10 - 15 1.5 1 20
Mink Lower 25 12 - 10 40 31 25
Upper 1 14 & 1.5 3l p ]
Enst Fark Mink 12 41 15 4.0 1 0
West Fork Mink - 1.5 14 6 0.7 asa . 20
South Fork Mink Lower 2 91 8 40 1 pL)
Middle 2 143 [ 1.5 12 0
Upper <0.5 10 5 30 1 10
i Jackwa <0.5 14 k| 07 32 50
Inmen 1 12 6 15 2 20
Webb Lower - 23 13 £ LS 32,1 k
: . Upper 23 15 X ] 20.0 32 o »
! Walker <0.5 15 4 15 32 10
I Bell Marsh Larwer 15 19 2 1.5 2 - s
! Uppar LS 13 ] 2 342 30
i Goodenough 1 i 6 0.8 321 10
i - Motaon Caayon <{.5 15 3 0.5 32 10
! Birch Lower t 1e 4 - 04 32 10
it . Upper 1 19 4 04 32 0
! Robbers Roost Lower 0.5 11 4 15 114 30
Upper 05 10 17 135 1 50
i Hukness ’ 0.5-1 14 3 1.0 321 30
Esst Bob Smith Lower - 2 2l ] 25 51 40
i Upper .2 - m 4 10 . 2,1 F]
Clear Lower 1 10 k)] 30 1 25
SR : Upher 1 25 3 X 13 20
G Sonth Fosk Toponce Lower 12 .31 11 0 31 5
Cod ) Upper 12 21 18 35 13 10
! Middls Fork Toponce Lawer 2 11 9 15 oAl 0
! ) . Uppexr - <05 1D 30.. 50 12 3N
; ' Nexth Fark Toponce <0.5 21 3 07 13 10
Lirtle Topance M2 11 8 20 31 a5
*Swbedrock, 4=boulder, Jmcobble, I=gavels, 1=fines; ranked in arder of dominance
**neroant of total sarface xrea exhibiting any type of cover )
***neroeat of eroding bamks
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Water Conservation District 1996). S&mbmks_.inﬁlorpooruondiﬁmfohled??,ﬂﬂﬂ(ﬂ.?
miles) m?wmmw&e&tﬂﬂhnwﬁ-mvmwwm

o mwummmmmmwvmmﬁxmmm

hekhghrnewwdydebrhforin-wummverforﬁsh. Thenverbdowthe(ﬁvmmlus

small pustures. MddleDm:pseyCmekhasalwbeenaﬁ?ectedbyﬁvesmdtmchthatls,wOﬂnf
streambank is in fair to poor condition. mmnmmqvmanfmm
the $9,000 & of channel was in fair or poor condition. From a fish habitat perspective, & visual
uﬁmﬁononﬂnhwﬁmnmﬂuofbunpuy&eekrsmhdﬂmw%nﬂhebmﬂudomt

Service 1993). :

The Casibou Naticnal Forest has evahated the stream channel stebility and fish habitat
condition of numercus streams on the forest. All 303(d)-lis streams in the survey rated good
meWMMSMFﬂMMMMFﬂMM
(Tsble 8; Cacibou National Forest 1985). Habitat in Mink, Bell Marsh, Walker, and Cherry -
creeks was in stable coadition, though below potenti (Caribou National Forest 1992). '
Fisheries habitat in the mainstem Mink Croek from Che Springs to the Forest Boundary was

: eomiduedpoor(l.eelzﬂht.CarﬁwNaﬁmalFo:ut,puwnl comumunication).

information from the late 19703 to the mid-1980a. From water quality monitering conducted

~ from 1977 to 1982 on the Sa:ﬂlFMgNWutl?orEOfMﬂkCrsdt. the Forest Service

“good” with indication of some organic enrichment. Although the water quality of Toposice and

. Pebble creeks was not manitored, the Caribou Nationat Forest (1992b) noted that the water .

qualitjwumﬂidmmmppm;mdmim;enldmﬁdm.
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Table 8. Stream channel stability rating for Portne

streams on the Caribou National Forest (from .. hi

_ Watesbody
Trail
Cusick
Dry

" Mink

Kinney

East Fork Mink
Lead Draw
Valve House
South Fork Mink
Indian

Walker

Bell Marsh

. >

Big

Cherry .
Middle Fork Chesty

Mill Canyon
Aspen

_ North Aspen

 Fork .

 Webb

Fast Bob Smith
Reed Canyon

Pebble
South Fock Pebble

Nosth Fork Pebble

Big Canyon
King
‘Toponce

South Fork Toponce

Bear
Middle Fork Toponce

Black Canyon

_ North Fork Toponce
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In the late 19705, the Bureau of Land Management (BLM) evaluated habitat conditions
for fish in various creeks on BLM land including Walker, Bell Marsh, Goodenough, Garden, and
Birch crecks and the Left Hand Fork of Marsh Creek (Table 9; BLM 1980). Overall, 51% of the
trout habitet was in poor to fuir condition in 1978, . . :

In 1993, the BLM conducted fish habitat sarveys (2 sites per stream) on those sections of
Walker and Goodenough crecks which pass through BLM land (Pat Koelsch, BLM, personal
commication). Walker Creek below the South Fork confluence had & stable channel with only
limited signs of excessive degradation or later movement. Ovesall riparian condition was
considered good with a stable trend. Above the South Fork confluence, the creek channel :
nnbﬂhyﬂsmduuﬂmmharipaﬁmwﬁﬁohofgoodmucdlemm;mbhwm
upward trend. Guoodenough Creek, sbove Mormon Canyon, had a relatively stable channel with
only limited signs of excessive degradation or lateral movement. The riparian condition was rated
goodwmeﬂunwithmupwardm.‘CondiﬁmnfGoodmghCmekabowﬂn
campground were similar to those cbserved at the other sitc sbove Morman Camyon.

The BLM in 1996 assessed the condition of that portion of Bell Marsh Creek flowing through
BLM land. The stream was considered to be properly functioning but at risk (Geoff Hogander,
BLM, unpublished dats). _ -

Some 303(d)-listed streams show evidence of unstable streambanks. Crist and Holden
(1988) in their survey of streama on Ceded Lands of the Shoshone-Bannock Tribes observed over
30% eroding streambanks in South Fork Mink Creek, Walker Creek, and Toponce Creek (Table
6. . : - ’

Salmonid spawning is listed as one of the beneficial uses of most of the 303(d) listed
streams in the Portneuf River subbasin (Table 10). Cutthroat trout (Oncorhynchus clarkl) snd
mountain whitefish (Prosopisum williamsond) are the only salmonids (i.e., trout, char, whitefishes)
native to the Porineuf River (Simpson and Wallace 1982). Mok (1968), in his investigation of
the fishes of the Portneuf River and tributaries, found three introduced salmonid species - brown
trout (Salmo rutt), veinbow trout (0. mykiss), brook trout (Salvelinus fontinalis). ' :

The Portneuf River bas a history of having an excellent trout fishesy. In_196'3theupp'er

" Portneuf River was designated a biue ribbon river by the Idaho Department of Fish and Game
_ (Portneuf Soil and Water Consesvation District and Caribou Soil Conservation District 1988).

Mugch of the trout fishery has been supported by rainbow trout, both wild and hatchery fish
(Heimer et al. 1987). : . '

The lower Portneuf River has not had the disfinction 6f a blue fibbon trout fishery but

' pevertheless does support salmonids,. Broderick et al. (1989) captured wild and hatchery rainbow

trout, mainbow x cutthroat (hybrid) trout, brown trout, and mountain whitefish-in the vicinity of

the Pocatello waste water treatment plant. - , :
Some tributaries may play an important role as nursery areas for niainstem trout

populations. IDFG (Idaho Department of Fish and Game) found that recruitment of cutthroat and

21
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Table ©. Habitat conditions of fishery streams on Bureau of Land Managment land

. (from BLM 1980).

Miles of Streamn by Condition Class
Waterbody " Exceflent Good - Fair Po

Bell Marsh 02 0.5
Rirch 0.3
Garden 07 20 - 05
Goodenough . . 08 . "0
King - 0.6 o1
Haykness ' 1.
Left Hand Fork, Marsh Creek .0.
Midnight . 1.3 1.1

- Mognlight 1.1
Mogmon Canyon 0.5
Robbers Roost 0.4
Stockton 05 1
Upper Rock 0.3
Walker 03 0.3
Total 1.8 53 4.4 3
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due to passage barriers (e.g., irrigation diversions, dewatering of the stream) or poor 3
habitat (Heimer et al. 1987). Although recruitment of salmonid juveniies from Pebble ¢
not documented, IDFG did emphasize the critical importance of maintaining existing tn
puﬂadadymﬁhroat,popuhhomuhghtofﬁwmarmmlquﬂ:tyofspammghabmtu
mainstem Portneuf River.

- Information on the presence of salmonid species is plentiful. The Shoshone-Bai
Tribes surveyed fish populations in Ceded Lands on the Caribou National Forest in 198
and Holden 1988). Twenty-one of the sampled streams contained trout; twenty stream
cither dry or contained no fish (Table 11). Heimer et al. (1987) documented trout in P
Springs, King, and Toponce creeks but found no trout in Twentyfourmile Creek.

2.1.2 Cultural Characteristics

Land ownerahip includes privats, federal, state, and tribal (Figure 5). Almost 6¢
land within the subbasin is privately owned (Table 12). The largest landowners in the m
are the Caribou National Forest, Shoshone-Bannock Indian Tribes, and Burean of Land

Agricultural, range, forest, and urban are the major land uses in the subbasin (Fi
More than half of the subbasin is rangeland (Table 13). Much of the forest and rangelan
within the Caribou National Forest. Major crops grown in the Portneuf River subbasin |
wheat, barley, potatoes, and hay (Ozburn and Modersitzki 1986; McNabb 1987). Beef

form the mejor livestock industry within the subbesin.

The majority of the Portneuf River subbasin is contained within Bannock and Ca
counties (Figure 2), BamockConmty:sthelargercoumymtenmofpoplﬂm(Table
Bothoounuulmeﬂwwnmovemﬂpopuhnonmmmmwmalﬂmgh&nbm(
experienced & popylation decline in the 1980s. - Caribou County has a higher propgrtion
populstion as compared to Banmock County. Incorporated cites and towns, with 1996 1
Cexisus population egtimates, include: Pocatello (51,344), Chubbuck (8,876), McCamm
hhom(?S?),Downey(ﬁZﬁ),LmHot Spnngs (442) Bancroft (418), and Arimo (306)

Ovmllpercnpmmnemewu'@duapacmtost per capita income is low
area than the national average. There are'two explanations why Bannock and Caribou ¢
arebdowthnmnonalavm relauvelylowwagel nndlargefamﬂym(ﬂmsonmd
1995). .

Emphynwntmdmmga?nhmﬂuwbbmnvuy For example, about two-thir
in Bannock County in‘1992 was ir‘the reail trade, services, and governmen
(Table 15). Sectors with the highest earnings for the county were the services, governm
transportation, communication, and public itilities. Employment is not as concentrated i
Caribou County as 10% of the jobs can be found in each of six sectors. Eamings on the
huﬂmwnmnmdmmmmmng%dmmmmgwhdimﬁndm
the camingg in Caribou County,
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Table 11 Electmﬁshinnmulnfouu&mmcmm&
the Shoshone-Bannock Indian Tribes, September 1987(frmn

Crist and Holden 1988).
Numberof  Young of
_ trout* year
Waterbody Site - gollected present
Gibson Jack Lower 11 Y
Upper 11 Y
Mink Lower 71 Y
Upper 8 Y
East Pork Mink 137 N
West Fork Mink 26 Y
South Fork Mink Lower 50 N
: Middle 24 Y
_ Upper 0 N
Jackson 2 Y
Inman 19 Y
Webb Lower 7 Y
Upper 55 Y
Walker 87 Y
Bell Marsh Lower 51 Y
Upper 40 Y
Goodenongh 39 Y
Mormon Canyon 7 Y
Birch » " Lower 29 Y
Upper . n Y
North Fork Green Canyon e
Lower Rock -
Spider -
Upper Rock -
Robbers Roost Lower n Y
s Upper 117 Y
Harkness : 30 Y
East Bob Smith Lower a7 Y
Upper 22 Y
Clear Lower 13 N
' Upper 15 Y
South Fork Toponce Lower 48 N
L ) . Upper 130 N
Midile Fork Toponce .Lower 109 Y
' Upper 27 N
North Fork Toponce 3 Y
Little Toponce 50 Y

*mnhroas,mbow ﬂmhroatxmmbowhybnd,bmok. or brown trout
**no fish collected
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Table 12. Land ownership in the Portneuf River subbasin, -

Percent of

Ownership . Acres area
Private 495,827 57.5
State of Idaho - 35834 42
Shoghone-Bannock Tribes 66,791 78
U.S. Forest Service 156,924 132
Bureau of Land Mlnw 104,657 12.1
Other 1,558 T 0.2

Total* " 861,591

C 'tohlmaydiﬁu‘ﬁ‘omother@totalsbmedondahmedforuulysis '

"Table 13. Land uss in the Portneuf River subbasin (from Idaho
Department of Water Resources Geomphnclnfozmnﬁon System
wvuageabomlﬁl] :

Percent of -
Land use _Acres _ _area
Dryland 255153 296
 Imigated - flood 50378 53
Irrigated - sprinkler 43,206 5.0
Rangeland =~ 353,584 41.0
Forest 125,374 ' 146
Riparian 8,589 1.0
Urban 23,453 2.7
Water

_ ' 1,263 0.1
Total* ' 861,590

'mulmaydiﬁrﬁ'omqthumtohlsbasaduqdatausadfonmlysia
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‘Table 14. wmaw-&&mm&,ﬁdn(mmmmmlm

Co ] . Avg annng| ] - ~ Par apits -
County/ -M_.'*———————qumm pop growth af alamified a1 rucal income
L] 1990 ‘1995 1960-1920 1970-1980 - 1980-10%0 1990-2000 " 2000-201 (1950-1990) 190 1980 990 1992 .
Bannock 66,026 nen 25.3% T 0% 17.3% 10.9% 1% 1. 7% 184% 16.4% TIt%
Caribog 6,963 §.040 9.3% 1.1% -19.9% 4% . 162% 0.6% 4% 53.4% 5% 6%
Idaho 1,008,745 . 1,130,000 6.8% 32.5% 6% Ua% 14.1% 1.3% 45.9% 46.0% 42.6% -

*per capits income uy 8 pervent of U1.S. per cxplta income



"Table 15, T@wm-mmmw_mhm_nﬂmmm 1992 (moczanarizod froca Benson and Siogace 1995).

Wholesale . Retail

- g - .
_Comty Category  Fam  sorvicest  Mining ~ Constroction Mefwckrieg™ TCUSS — wede trade FIREA  Services Gomemeent ™
Bumock  Employaet  22%  O7% . O1% SO% .  63%  T4%  SOM  204%  T2%  2LT%  229%
Esmings . 03% 03% . 02%  56% 07% 16.0% 5.9% 124% 5.6% 188%  251%
Curbos  Employmenst  12.5% 20% 123% - 6% 167% - 39% 2.7% 120% 2% 11.4% 14.8%
Bamings  2.6% 0.8% 23.0% BA% 33.6% 62% 20% 9% 0.7% 4.3% 11.2%
*¥inchudes food processing .
s ryanspoctation, comompioations, publia utilities



As of June 1997, there were nine facilities with National Pollution Discharge Elimination
symMDES)pmumﬁschrgemﬂuwmaabhlﬁj All the facilities are
located &t or downstream of Lava Hot Springs. Moat of the facilities are located in the Pocatello
aru(pﬂnﬂllb-ﬂmz-l 1D-000072-8, ID-0021738-4, ID-002395-7, and ID-002716-2).
Facilities include three waste water treatment plants and two fish hatcheries.

TMMMMMMCWM&WMRW
and Lisbility Act (CERCLA or Superfind) sites within the Portneuf River

subbasin (Boyd Roberts, Division of Bewisssssssal Quality, personal commmminmtion), All three
are located in or near the city of Pocatello. The Union Pacific Railroad Sludge Pit site contained
mmmwmwmvmmmnm-wmm

. The second site, McCartys/Pacific Hide and Fur, was semssmissted by PCBs and
lead. Contanunatedwdutbothmhawbemrmwd. The final site, Eastern Michsud Flats,
inckudes the FMC and Simplot phosphate cre processing ficilities. The site comains rumerous
SOy associated with the processing of phogphate ore including radionuclides. The
Shudge Pit has been delisted and is no langer a Superfund site while the McCarty®s/Pacific Hide
site is in the process of being delisted (Gordon Brown, Division of Environmental Quality,
personal communication), _

Thers are several rescrvoirs in the Portneuf River subbasin, mmuw
Resarvoir (1,245 acres) in the upper dreinage (Table 17). The reservoir and Downey Canal were
built in 1908-1912 to provide a dependsble source of irmigation water for Marsh Valloy farms
(Scil Conservation Service 1993). Also in the upper drainage is Twentyfourmile Reservoir ( 34
acres). Both Wiregmmes (4 acyes) and Hawking (68 acres) reservoiry are in the Marsh Creek
dmnage Hawhnsutheonlyreservmromhe303(d)hst.

memmmﬂml'ormwfkmmbbmmmwed Amagespmﬂdedvu‘m
flood irrigated is roughly equal (Table 13). Ten canal companies in the subbasin have water rights
ranging from 6 ofk to 176 cfi (Table 17). The Portneuf-Marsh Valley Canal Company and the
ChmﬂddCanaldemerompmystnmmgaﬁonwﬂ:mthereﬂwﬁddmd o
Twentyfourmile reservoirs, respectively.

Numumsgroupampmmﬁlyworhngtounprowwathudﬂymthe?omfm
(Table 18). They include government, quam—govment,uvnc,non—pmﬁt,mdwhuﬂeer
organizations in addition to private companics.

2.2 Water Quality Concerns & Status

EPA through its Index of Watershed Indicators (IWI) rates the Porineuf River subbasin at
5 on a scale of 1 tb 6 with a score of 6 indicating subbasins with the most serious water quality
probiems {(EPA, internet communication). The most serious problems as identified by the IWI are
attainment of beneficial uses, wetland loas, agricultural runoff, and population change.
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Table 16. National Pollution Discharge Elimination System (NPDES) permits in the Portneuf River subbasin.

Permit . " Pemitholder ' Tmeot‘wﬁvity " Location "

D-000072-8 Papoose Springs Hatchery FuhHmluy - Pocatelio
ID-002624-9 C:tyoﬂnthmeTmth o - Sewemge System - . Inkom:
ID-0021784 City of Pocatello Waste Wader Treatment Plant Sewerage System _ Pocatailo
1D-002182-2 City of Lava Hot Springs Waste Water TreatmentPlant -~ ‘Sewemge System Lava Hot Sgiringa
ID-002395-7 BmseSpnngsHatehery - . S oo Fuh]:lmiuy Pocatello
ID-002519-4 Riverside Inn . o Hotel . . Lava Hot Springs
ID-002716-2 Moadow Gold Dairies, Ine., ' Fluid Milk  © . Pocatello
ID-002717-1 1daho Lava Foundation ' : Nonclassifiable Establishment  Lava Hot Springs




Tabie 17. Reservolrs wnd irrigation earals in the Portneyf River subbasin.

Arglag has rights to all weber in Chetefield Roscrvoir
Anyleo hag rights to ali waker in Twentyfounmile Resarvoir

" —— B i
Location - strexm dammsd Divergion Totel vater Nomberof  acres
Struchye Size or diverted froa locating Dete? |
‘Wiregrasa Ressxvoir 4.1 aepes -
Hawkins Reservolr : 67.5 nores Hiwkics Creak .
Chesterfield Rewervoir 1245.6 acren Portoeuf River . 1912 15 410am
‘Tweatyfoorsaile Resarvoir 34,1 scres Tweatyfourmile Creek 1928 700 af*
McCamman Ditch Compamy Portneul River T9SRITE, 821 1329 & 1901 6895 . 104 2448
‘Portoeul” [ Parinoul River TOS RITEBX 1889 55 : mT7 .
Portneuf-Marsh Villey Canal Coppany™* Portneuf River TSSREER 1907 176.88 _ - 842
Taponca Craek T63,RIZE A3 (1912 16443 .
“Topaz Frrigation Comgway Portneuf River TSR RIRE 828 1898 & 1507 395 2 Ny
Demgwey Creck T¥8,RISE B33 . lam3 1344

Dempecy krigatiog Conpeny Portoeaf River 907 20 31
Lawa Brrigation Compeny . Poripeuf River T93.RIER 10O 1889 & 1904 % 883
Fish Creek Ivigating Company . Pish Crock 1893 6 . :
Chesterficld Cana] & Revavoir Canpany™» . Twentyfourmils Creck - 1882 [ &8 -
Weat Side Carnl Company Topaaoe Creck TES,RME 833 1905 & 1913 1663 693
Toponoe Canal Company “Toponeé Creek TS, RI3GE 84 02 4153 1228
*date bailt o date of eertiest water right

. %information frm Union Gmin and Elevetrr Company ve. McCammon Ditch Company e al., Book 4, Page 297, File 17-1 (Idalo 1922)
e gpprceciinate o i
Aucro-feet



g " Table18. Groupsworking to improve water qualty in the Portncuf River subbasin.

Civicvoluntoed Friends of the Portneuf
nonprofit ‘ Portoeuf Greenway

f

Quasi-government Caribou Soil Congervation District
Porteuf Soil and Water Conservation District
Southeast Idaho Council of Governments

Government : City of Pocatello
- City of Chubbuck
City of Inkom
City of Lava Hot Springs
City of McCammon
City ofDomey

Bannock County
Cdnbouémmty

IdahansionofEnvnmenthmhty
Idaho Depattment of Fish and Game . ’
1daho Department of Lands

Kdsho Deparimant of Water Resources
‘1daho Soif Conservation Commission
SouﬂlmmIdaMDmuHeathepamm

Shoshone-Bannock Tribes

Caribou National Forest
Bureau of Land Minagement o
Natumlkqsmuop(:mmuon&rmce
USDA Plgnt Miteriali Center
: o mmmwmmt
Hi _ U. 5. Fialvand Wildlife Service

o : _ . _ Army Cotps of Engingers

Private companies J.R. Simplot Company




ProﬂmumﬂmemfmwmmmgmzedformeMym Ozbum and
Modersitzii (1986) wrote that uses of the Portseuf River for recrestion, drinking water supply,
agiqﬂmﬂmwply,mﬂahedthyﬁmqymmmdredbywdimmﬁmgm,wrbidity,

popiilation. For example, cutthroat and rainbow trout are considered highly intolerant to water
qﬁﬁgd@ﬂaﬁoﬂ%mm(wm)mgh@m&w
water quality (Chandler et al. 1993). ‘Bvermann (1896, cited in Mohr 1968) reported that in Mink
Creek “we found the cutthroat trout to be quite abundant.” At least by the mid-1960s cutthroat
trout were “not very abundan in the Portneuf River” according to Mohr (1968) in his
investigation of the fishes of the Portneuf River and tributeries.

. In 1991, IDFG revisited a site in the upper Portneuf River which had been electrofished
anmually from 1979 to 1987 (Scully et al. 1993). The densities in 1951 of both wild cuttbroat and
- riinbow trout were less than 0.1 fish/100'm?, 8 substantial decrease fram previous high densitics
of over 1.5 wild rainbow trout and 0.5 wild cutthroat trout per 100 m* collected from 1984 to
1986. The decline was attributed to a decrease in spawning success and-overall survival

IDFG slso electrofished 2 miles of Miirsh Creck through the Arimo Ranch area. Seventy-
three percent of the fish shocked were suckers (letter fromi Richard Scully, IDFG, to Janct
Waters, Portnenf Soil and Water Conseivation District, § June.1998). Only 13 (3%) of the 478

An intrease iin the abundance of carp is indicative of a decrease in water quality. Mohr
(1968) found no carp present in his investigation of nine sites on the mainstem Portneuf River, .
Thirty years later, carp were abundant encugh that Maret (1997) reported that the high incidence
of carp in & cokiw stream like the Portneuf River to be a strong indication of habitat -

(Portneuf Sqil and WowvaﬁmDnma 1996}._

- Water quality degradation casi-also be seen in macrolnvertebrate communitics. Sampling
of macroinvertebrates by Minshall and Andrews (1973) throughout the Portnéuf River and by
Ecology Consultants (1977) in the lower Portneuf River indicated that the fauna has been greatly
- influenced by irrigation activities; runoff from agricultural lands, increased sediment and turbidity,
" and stream alieration. A comparison of invériébrate drift in 1979 and 1988 at two sites in the

upper Portouf River showd an overall substantial décline in both numbers of individuals and
taxa (Mende 1989). Ecology Consilltants (1977) also sampled periphyton in 1977 and found
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221 wmrQuaWmeedsegmmmcmmgmtthubbam

m1994303(d)hﬁ1 ified 27 water quality segments found in 18 waterbodi

in mgmﬂivem@buin(ﬁmnl). meg'mmmiplemmﬁmed(rm

I s predomit poliutants on the 303(d) list for the Portnes
River (Table 19). ‘All stream segments are listed for sediment and atmost half of the sireams ar
mmmmmmﬂmmmmdedmdwdwmmm
and Bacteria, oil and grease, and flowr alterafion in the mainstem Portacuf River.

222 Applicable Water Quality Standards

Waterbodjes (stream segments and resérvoirs) are listed ss water quality limited becans
they do not support one or more of their beneficial nses. There are ten recognized beneficial u

" wapply, willif habisat, and scathetics (Feble salmopid spaveing, comtac recreation

cs (Table 10, Al waterbodies are considered to support

r and agricultusal water supply are recognized and existing benedicial u
for all ﬁw303(d)ﬁuedwmhodiuinthePomfkivermbbasin. Most of the watertbodies

_ receeation (8.8, swimming), . . .. : :

1 Hivcivd g, o, o subsanes, ammons,

| loactiviy (Appendix A)

Nasrative criteria exist for hazardotis and deleterious materials; toxic substances; float
m@mmmmmm;mmmmmm
(idaho Department of Health and Welfare 1ida). All the narative standards follow similar

36



Toble 19, Water quality tonited sogments in the Putneuf River subbesin cu the 303(d) st

—iater sy Waiod sogoad bomdary =
Portoeuf Americen Palls Rosorvoir Chentriield Reasrvoir backerin, notrienty, sediment,
Fext Hall Reaervation Ecundary intecatate RS -+ putrionts, mdiment DBG, DG
85 Joiwmyy Cyodk sediment, ail sl greass ‘DEQ, DPG
Jolwmry Cronk Mash Creek indiment DEQ, IDRG
bdarsh Cyeck Portosof:Marsh Valley Caxml Diversion podimegt Jioat]
Poiineit-bacsh Valley Canal Diversion Lava Hot walrients, sedixent mra
Lava Fot Springs DPowney Canal®* muirienis, sediment, fow aliywtion DHQ, IDFG
Dovney Conl® Chesterfickl Reservoir nutrients, DEQ, TG
Chesateefield Reservoir Hondwaters sedimant mFG
Pocatello Portosnf River Hoadwators sedimment PG
Cibxca Juck Poatoeof River Headwwion sodiment DE(, IDRG
Mink Poxineofl River Handvutors oiyients, sedinent HLM, DEq, IDRG
Rapid Portneul River Headvwadars sodiment BLM, DB, IDFG
Marsh Portneof River Headwator puitrients, edtmant BEM, DEQ, IDFG
Walker Marsh Creek Houdvtcrs wocdiment DBQ
Bell Marsh Macsh Crock Hondwatsrs wdmat DEQ
Goodeough Macsh Creck Howdwaiste mdiment DEQ
Havwkins Marsh Croek Headwnitts nenirientts, sediment _ BLM, DBEQ
Hawkine Resarvolr - - nulriehs, dssolved axygen BLM, DEQ
Birch Manh Creek Headuatis sedboent DEQ, IDFQ
Tweatyhummils Portoeuf River Headwators nediment BLM, DEQ, IDFG
Toponcs Portneuf River Headwaten wdimet Aa

*on the ”3(@ Mhﬂﬂl called the anhmdﬂhﬁhhhuddhﬂl
*¥hased oo The 1992 Kisho Watar Quality Stebus Report (Divislon of Boviroronesial Quality 1992);, BLM = Bureau dlﬂm
DEQ = Division of Enviranmantal Quality, m-mw«rmmm .




Table 20. mammmmwmmwdmﬁdmmmmumww)

. Mxx = masinnen, avg = avesage, snd min = pighoom.

Bengficiat ~ Dissclved o Fecal
me __eoygen® __Tempenatre _ Tubidity®” colifom
Cold Water Biotn . »= 6.0 mgll, bastniamcons <= 22 C, instantancoos «<= 50 NTU, instanisceons
o <= 19 C, mucduily svg = 25 NTU, for > 10 consectutive days
‘Warm Witer Blota »anmm <= 33 C, inshontaneoos
= 29C, mx daflyavg .
Salmonid Spaoning _ l-dqmb-hmﬂ' <= 13 C, instantancocy
: ] &ﬂmwmmmﬁu <=9 C, max duily avg . .
Pritasyy Contect Recreation T <= 300 count/100 m), instantancous,
<= 200 count/100 eal in >= 9% of
© wumnples aver 30-duy period; or
<= peomatric mean of 50 count/100 ol
: . in min of § sampley over 30-day period
Secondey Contact Recgestion = B00 count/100 ml, instaxtaccons,
o «= 400 cowat/100 ml iny >= 90% of
sumples over Y0-day pariod,.
<= genmotric mean of 200 coot/100 ml
. ) ) inmin of 5 ssmples aver 30-day period
Wiz Suppl increass of <= S NTU, when backgronmd : '

<SONTU, or
incressc of <= 10%, not to exceed 25 NTU
- when backgroond > 50 NTU -

weriteria for stveamus, critieris for lakes end reservoirs diffivy
+4giove background




Radiouhvemntmalulsohavenmmvemtmbasedonlo CFR 20.

Sedlmﬂnmdmmmsmthetwomnstmomzedponuumammthewldﬂnjudgmg
from the 303(d) list of water quality limited streams, yet neither has a numeric standard. How
then can it be determined that the present level of sediment or nutrients is impacting beneficial
use? Targets can be established based] on litersture that has examined the effiect of various lavels
of sediment or outrients on stream biota or salmonid spawning. As an example, DEQ has
compiled sediment targets for consideration in writing total maximum daily loads (Table 21).
Although some of the targets (i.e., mrbxd:tymdmtermvddumlvedoxysm)umlﬂyomrupmd
to water quality standards, it should be streszed that most of the targets are not standards and are
not legally binding. . For phosphonis, EPA (1986) recommended that a desired goal for the
prevention of plant nuisances in streams nat discharging directly to lakes or impoundments is &
{evel not to exceed 0.10 mg/l total phosphorus: total phosphates as phosphorus should not
medOOSmgﬂmmymntheponnwhmthemmmahkeorm(ag,
Pounaﬂ‘mvaemmngAmmmFausRmvw)

223 SmmnrygndAnalymofE:nmngWaterQualnme
Waterbodies appear on the 303(d) list because they are considered to not support their

beneficial uses. FewofthenmyrepomonﬂwPormmwaerspeakdmcﬂytothemppmaf

bmeﬂmluses

Gwe(l%ﬁ)qudhaﬁwlywuhatedthemqudityinthemnhmwm&om
McCaiimon to the Downey Canal. He rated water quality from McCammon to Lava Hot Springs
as poor due to land management practices, this section is also seasonally dewatered. Water
quality was considered good from Lava Hot Springs upstream to the Downey Canal. In the
Downey Canal reach, high turbidity mdlm:kofnpnnmvegetaﬁonoomibmetopoorm
‘quality.

mmﬁimofhwﬁvmwmalQuaﬁtya)BQ)hﬁﬁa:edﬂmeeﬁddUanmﬁsm '
Project (BURP) in 1994 with the intention of determining whether waterbodies listed on the _
303(d) list were actually supporting their beneficial uses (Division of Environmental Quality
1996a). Data collected on biological, physical, and chemical parameters were used to assoss this
suppost (Appendix B; Division of Enviranmental Quality 1996b). BURP monitoring confirmed
that the mainstem Portneuf River, Rapid Creek, Walker Creek, Hawking Creek, and Dempsey
Creek were not supporting at least one of their beneficial uses (Table 22). Further information is

needed to determine if Pocatello, Marsh, Birch, Cherry, and Twentyfourmile creeks are

supporting their beneficial uses. Based on BURP analysis Gibson Jack, Mink, Bell Marsh,
Goodenough, Garden, Pebble, and Toponce creeks are supporting their beneficial uses.

_ In addition to the 303(d) listed streams undergoing BURP monitoring, several non-listed
streams were also evaluated (Table 23). Streams which are not supporting at least one beneficial
use include Indian and Arkansas creeks, City and Jackzon creeks require more information to
determine the support status of their beneficial uses.
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Table 21. SedmumnrmformwdemuonmmmngToMMmmumDnlyImds(ﬁom
‘et al, unpublished document). Max=mmnmmn,avg = gverage, and min = minimum.

“Parameter . Possible target
Turbidity ¢=50NTU mshnhnsoul,or-ﬂ-zsﬂ'l'llftn'>10u
days above background*
- Light penetration shouldnotroducethndepdmfthecompennhonpou
: . phatosynthetic activity by > 10% from the seasonal
' . establighed norm for aquatic life
Intergravel dissolved oxygen >=5.0mgA, 1-day min, or >= 6.0 mg/t, 7-day avg m¢
Tosal suspended solids ) -c-SOmglstgmmnhlyvslue,mthmdulywue
_. <=80mgfl
* Riffle stability _ <= Riffle Stahility Index of 70
Subsurface sediment ﬁ:ntreamsvml:mbsurﬁcesedlment<27%,dnn0t
mmsﬁmudmmtwlmlevﬂ

formmthsubsmﬁeesedunent>27%,redm
subsurface sediment to <= 27%, S5-year avg, with n
individual year > 29%

conoenfration of subsurface sediment < 0.85 mm <=

*gamie as Idaho's water quality standard

a0



Table 22 Stulusﬂmmmuhwkwmbbm'mmiﬁwbmﬁuﬂm(ﬁmDﬂQBmdml
T Nauds . usca "Nosds
— Watebody ~ Boneficislusos®  Foll veeifiostion Notfill notapported Sito Year _ Full verification Not fll
Pormeat CWH, S8, PCR, SCR, DWS, AWS X - CWB,S5S, DowseyCanal-Mid 1998 X
PCR,DWS Downey Coxal-Up 1998 X
Pocstzllo CWB, SCR, AWS X _ ‘Lowver - 1995 X
. Gibson Jack CWB, 85, SCR, AWS X Upper 1993 X
Mink CWB, 58, 5CR, AWS X - Upper 1994 X
Wost Fork 1994 X
Rapid CWB, 58, SCR, AWS X "CWB Lower 1995 X
) - Uppex: ‘1998 . X
Mush CWB, 88, PCR, 3CR, AWS X Lower 1994 X
. _ Upper 1994 X
Walker - - CWB, 3CR, AWS X CWB Lower 1994 X
. " Unper 1994 X
Bell Marsh CWH, 88, SCR, AWS X Lower 1993 X - .
.- _ Uippar 1995 X
Goodenough CWE, 55, SCR, AWS X Lower 1995 X
: ' . Upper 1993 X
Geardsa (below Gap) CWAH, 88, 5CR, AWS .
Gardon (sbove Gap) - CWB, 88, SCR, AWS X Lower 1994 X
Upper 1994 X |
Hawkins CWE, 88, SCR, AWS X CWB8, S Lower 1995 X
. Upper 1995 X
Hawking Resaryoir CWRB, SCR, AWS :
Birch CWB, 58, SCR, AWS X Lower 1995 X
: Upper 195 X
Chenry CWB, 85, SCR, AWS X Uppor 1994 X
Lower 1996 X
- Upper 1996 - X
Dempeoy CWE, 88, AWS X CWB . Lower 1994 X
. Sk, Upper 1994 X
. _ . CWB, S5, 5CR, AWS X . :99: ‘X
Twentyfourmile -CWB, 8CR, AWS p 29
Toponce CWB, 88, SCK, AWS X 1996

AWS=agricultoral water supply. Industrial water sopply, wildlife habitat, snd sesthetics are designated beneficial psos of all waterbodios,




Table 23, mammwmmmhwmmMuumthu(ﬁmmmm

Oversll watorhody siatus Sito siatus
. Tribotary : Necdr - Needs:
Waterbody ® Benoficial nece* Bl veification Notfoll _ Sie Your Full  vaifioation __ Notfoll
Trall Poctneuf River " CWB, SCR, AWS
City Portncul Rivee CWB, 3CR, AWS X Lawer 1996 . X
Upper 1996 X
Kinney Misk Creck CWR,S3CR, AWS :
Jackson Rapid Creek CWB, SCR, AWS X .. Lawer 1996 X
. . Upper 1996 X
Inman Rapid Crock CWR, 8CR, AWS _
Webb Ragid Creck CWB, SCR, AWS
Todian Pormeuf River CWB, 5CR, AWS X 1996 x
Ascanme Mamsh Creck CWB, SCR, AWS X 1996 X
Mill Birch Crock CWB, 38, SCR,AWS  ~ X 1994 x
Fish Porineuf River CWB, SCR, AWS
Lower Rook Portneaf River " CWB, S5CR, AWS
Upper Rock Partoouf River CWB, SCR, AWS .
Robbers Roost Portneuf River GWE, 55, SCR, AWS p 4 1994 X
Harkness X 1994 X

. Portnonf River CWE, SCR,AWS .

WMMWMMMAWWM,Mm'm,wmmm“m“daﬂm




S thunderstorms can influence water quality. McSorley (1977) reported that &
suminer thunderstorm in the Marsh Creck watesshed that produced five percent of the annual
precipitation increased the total solids concéntration at one site to 15,000 mg/l, the highest

mmuaﬁmwmpﬂmmmrmﬂmm. For
eachponumanmmymlyaisofadsﬁngdmmdhvumryofwmhpmum. Daia

Flow Alteration

Flow alteration can have substantial impacts on aquatic biota. Minshall and Andrews
(1973) did not look at flow alteration directly, but did note a decrease in the volume of flow in the
practices would be expected to influence stream biota by reducing habitat during an important fish
production period, and incroasing water temperature and decreasing dissolved oxygen content in
the river at an already critical time of the year. ' In some years virtually all the water in the
Portneuf River at the Portneuf-Marsh Valley Canal has been diverted. Loas of water along with
high temperetures puts a stress on aquatic organisms in this section of the river between Topaz
and Marih Creek (McSordey 1977).

: Flow alteration is a listed pollutant for the section of the Portneuf River from the

' downs;;eampoiﬂofﬂnDowmyCanal(akaChesterﬂddeﬂ)mLmHmSprhss. However,
it is DEQ’s position that flow alteration, while it may adversely affect beneficial uses, is not &
pollutant per section 303(d) of the Clean Water Act, There arc no Idaho water quality standards
‘for flow, nor is it suitable for estimation of load capacity or load allocations. Because of these
practical limitations, TMDL# will not be developed to address flow altesation.

For many. of the water quality limited waters on Idaho’s 303(d) list, this position will have
little effect on implementation plans. This is because concemns which resulted in a listing for flow
alterstion are often reflécted in listed pollutants - sediment or temperature, for example. In such
¢ases, actions taken to address these related poliutants will likely adress flow as well. In other
caseq.altumtewnhdsmﬁgluwwldbeappﬁedoutsidetheIMDLprom

Dissolved Oxygen

©nly Hawkins Reservoir has dissolved oxygen listed as a poliutant of concern (Table 19).
mwbwbvdsofdmhedaxygmdmm Often these low levels of oxygen occur at
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o . :
o night in lakes and reservoirs when aquatic vegetation in using oxygen rather than producing
B oxygen. The Idaho water quality stancards recognize the différence between lotic (.., strear
L ~ and lentic G.¢., lakes and resesvoirs) through different standards: the mininim of 6.0 mg/l of
i dissolved axygen for support of cold water biota does not apply to the Jower depths of lakes a

g regervoirs (Idaho Department of Health and Welfare nda), .

' Data on dissolved oxygen levels in Hawking Reaeryo

information. Idaho Depariment of Fish and Game (IDFG) surveyed the reservoir in 1991 and

found a consistent 8.0 mg/l of dissolved oxygen (Table 24), well above the cold water biota

standard of 6.0 mg/l. DEQmmplingofﬂxewuer%g&matonesiteinthemenoirhAum
1997 found dissolved oxygen levels of sbout 4.0 mg/l near the bottom, These measurements «
not exceed the waiter quality standards as the 6.0 mg/l standard for cold water biota does not
apply.to the bottom 20% of water depth in natural lakes and reservoirs where depthy are 35
meters or less (Tdaho Depariment of Health and Welfure nde). _

il Fish kills can be an indication of low dissolved oxygen arid are usually the most
occurred in 1989 and 1991 (Jim Mende, idaho Department of Fish and Game, personal
i comnmnication). The 1989 kill occurred in late summer while the 1991 happened in the winte
' . Data collected by IDFG in January 1993 indicated low dissolved oxygen levels throughout the
: : : Reservoir (Table 24). According to Jim Mende, operation of the reservoir has changed in the
seversl years as operators lisve tried to keep more water in the reservoir. Coincidentally or ¢
there has been no report of a fish kill in at least the last three years.

' ‘Hawking Reservoir was builf in the early 19008 (Centennial Committes of Arimo 1990
\ for the putpose of providing irrigation water for downsiream users (IDWA 1971). As the dan
' _ construction preceded implementation of the Clean Water Act, the dam is considered a
' - water years, be drawn down. Such conditions may lead to dissolved oxygen problems.

ljmitedreguﬂarmonknﬁngofmmuhthePortﬂmthumbbnﬂnfordiswhedm
does not indicate low dissolved axygen levels. Instantaneous dissolved oxygen levels st USG
surfaco-water stations did not fall below 6.0 mg/l, the minimym required for support of cakd v
biota (Table 25). The Jowest dissalved oxygen level recorded in quarterly monitoring of Minl
Creek was 6.8 mg/ (Table 26). Recent sampling by the City of Pocatello in the lower Portner
River has shown dissolved oxygen levels dipping below the 6.0 mg/l standard (Jim Brock, Raj
.Creek Research, Inc., personal communication). _

Pollutant Sources

Dissolved oxygen problems in lentic waters usually stem from high levels of aquatic
vegetation (macrophytes or phytoplankton) which in turn are a good indication of higher level
nutrient {e.g., nitrogen and phosphorus) input. DEQ did note both emergent and submerged
macrophiytes throughout the reservoir in the August 1997 reconnsissance monitoring of Haw
Reservoir. Although not a “source” of pollution, operation of the reservoir could set the

QU LRSS VU R
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Table 24. Temperature and dizsolved oxygen data in Hawkina Reservoir from Idaho
Deputn:untathhdeameﬂDFG)mpliﬁsiﬁIﬂyl”l {from Scully et al. 1993),
IDFG sampling in January 1993 (Dick Scully, IDFG, personal communication), and

* Idaho Division of Environmental Quality (DEQ) sampling in August 1997.

Dissolved

_ Depth Temperatare oxygen
Location (m) O (mg/l)
IDFG Sampling - 25 July 1991
Near dam . 0.5 _ 21 8
3.0 20 8
- Mid-reservoir : 0.5 21 8
’ .30 20 . 8
Upper reservoir , 0.5 21 8
' 3.0 20 8
: : : IDFG Sampling - 16 January 1993*
l Near dam’ top 273
: -middle . : 2.23
' : : bottom ' 1.30
l - Mid-reservoir - top : _ 227
middle 233
. . bottom " 1.27
Upper reservoir top _ 2.60
- middle . 2.10
bottom 1,43
DEQ Sampling - 8 Angust 1997
About 30 meters from dam . 0.0 . 21.07 o 1.53%
Lo 21 7.5]1%*
T 20 20.83 7.4%*
3.0 - 2037 6.45
40 19.28 3.85w
42 . 1912 3.68%*
50 ’ 18.71 3.46*

*average of 3 sampies per site o : :
**dnetocomnhboutﬂwlwﬂs-ofdissolveddxygmmumd,ﬁ:qﬂydmhbm .
rgmlihmdfdlowin;ﬂ:emmiwﬁnsmda'mwﬁon'ﬁm‘oﬁ.OSmaddedmthe
diasolwdoxygmmm'e_mept )
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'l‘ableiﬁ. Results ammmuurmmmmmquwmmw 1997 to Augnst 1998,

Februsy

" Tewpersture {C) 6.2 6.4 43 42 84 12 148 14.7
-pH _ - 83 83 328 175 817 79 . BS 806
Dissolved cxygen Gug/) 9.5 10.4 103 102 68 72 . J
Counductivity (uS/cm) 310 430 520 490 - 320 300 510 480
. Total saspended solids (mig/) - 8 3 12 13 136 107 5 6
“Torbidity (NTU) Co 0.68 oNn 26 29 17.1 is <1.0%* <], phe
~ Totn] spmmonia (mg/1) <LO¥¢ <] Qb 0.7 1 1 <].Qvee < ] Qe < |.gbe+
Total nitrate (mg/M) 0.4 02 0.7 03 0.5 o4 0.3 02
"Total pliosphorus (mg/h) ' <207 <200 D080 <003 0.19 0.24 «0.05* 0.07
(mg) NDM ND ND ND ND ND ND ND
Total milphate (mg/) ) | 23 24 24 ND ND 14 13
‘Total alkalinity (mg/T) - 210 220 214 202 149 291 221 224 .
rdness . 27t 273 275 268 203 203 274 230
Fecal coliform (colonies/100 mi) 9 3 29 27 24 i | 0o o
Flow . 947 8.83 94 8.14 59.89 5382 1177 984
Total metals (ppm)
Arsenic ND ND ND © ND 0.03 0.02 ND ND
- Cedmiom . ND ND ND ND ND 0.001 - ND ND
Calcium ” 77 r 76 60 60 80 ™
Chromimm ND ND ND ND ND ND ND 0,01
Copper 0:04 0.05 0.06 0.07 0.0 0.07 0.03 0.06
Iron 0.07 007 . 2.13 013 092 . 0.8 0.1 0.1
Lead : 0,01 ND 0.19 - 018 0.01 0.02 ND ND
Magnesivm 19 20 20 19 13 13 13 20
Manganese ND ND ND 001 0.1 0.09 0.01 0.01
Nickel ND ND . 0.19 ND 001 001 001 0.01
Silver . 0.01 0.02 ND ND ND ND ND ND
Sadiym 18 21 - 18 16 17 15 18
Zinc 0.01 - 0,01 ND 0.02 0.06 0.06 0.01 0,01
*imgtrument problems, no messurement
**datection level 0.1 NTU
e datection bevel 0.05 mp/ totsl stamonia
Adetection level 0.03 ng/l total ' .



T S e

conditions for dissolved oxygen to be a concer. Itappearsﬂntchangmstheopmﬂonofthe

: reeervoumayinvennproveddmolvedoxyganmnﬂ:ﬁom

Manyoondﬁmaloneormcomunchonvmhotha&ctmmmkmhwdmdved
oxygenmﬂnntheﬁuwmsmdmofthePormwfRwabbm In addition to abundant
aquatic vegetation, these conditions include flow alteration (Minshall and Andrews 1973) and
stormwater runoff (Brock 1989). Flow alteration can result in increased stream temperatures,

'Smm!wnlevelsofdmolvedoxygendmasmnpmmm Starmwater ranoff c

input organic material or chemicals into the stream which have an “oxygen demand” which lown
the oxygen kevel in the receiving water.

Dats Gaps

" The extant data on dissolved oxygen in Hawkins Reservoir is limited to instantaneous
measqrements. No information is available on a periodic daily, or diurnal, basis eapecially durix
late summer - amnewlmlowdiasolvedaxygmlevelsmmosthkdytom Information o
nutrient loading into the reservoir is also sparse.

Oil and Grease

SumaryAmlysis
Odmdgremhavnbeandenuﬁedupolhnmﬁnthatsegmm(hhmy&eekm

" Interstate 86) of the Portneuf River which flows through Pocatello (Table 19). The Southoast

Idsho Council of Governments in their study of water quality in Bannock and Caribou countie
recognized oil as a major contaminant in‘municipal stormwater runoff directly discharged into.
Portneuf River (Hancock and Bybee 1978). Qil and greass are petroleum hydrocarbons whicl
aﬁ‘eﬂaquahchfeﬂrwghasphynaﬂmofﬁshﬂwoqghcowngofgtﬂmrﬁmor -

tnacroinvertebrates when floating masses of oif and grease coat surfiace debris which settles o1
bottom of the waterbody (EPA 1986). lﬁghlevelsofmlnndgreasemalaouuseﬁshmﬁ

bmchmmloxygendmmxd
Iattlemﬁ)rmahononoilmdgrmemthermfmwmﬁwnd. Perry et al. (197

sampled for oil and grease in the lower Portmeuf River (upstream limit was Portneuf River-M

Creekconﬂuence),andﬂthwghmdmwprwd,theremmdummumoﬂuﬂ
greake being a problem in the Portneuf River. Limited monitoring of Pocatello stormwater di

wuemductedmlm(DmmonofEmromwmI%O)mdmlm(Candymﬁtyof

Pocatello, personal communication); however, mneﬂhacasewnssamphngornnalymdom

apeaﬁmﬂytestﬁ:roﬂmdsrease
Polltent Sources '

Ollmdgrmemcmnmoalyﬁmmdmurbwmburbmmnoﬁ'(ﬂmeretal. 1994)
gtormwater drains. Amw!nwﬂmmﬁ‘cmﬁlsobusbumeofpeu'ohnnhydmcubmm

50



1991)whehmuudupemﬂdeghuhades,pumﬂadamummforoﬂﬂasnmhn-
rdnteddmcals(FumChmuhlhndbookw%)

Data Gaps

More data on the amount of il and grease input and resultant effect on water quality in
the Portneuf River is needed. Mmmamgshuudmludeuammnmmthemmw )
River and stormowater runoff within Pocatello,

Bacteria
Summary Analysis _

-Bacteria are considered a problem in the Portneuf River mainstem from Chesterfield
Reservoir to American Falls Reservoir (Table 19). The major effect of bacteria on beneficial uses
is through their influence on buman heakth in primary and secondary contact recreation or
domestic water supply. Both fecal coliform and fecal streptococcus can have human health
concems (APHA et al. 1995). Water quality standards in Idaho exist only for fecal coliform
{Idaho Department of Health and Welfare nda). Da.taonbnctuu,mﬂlyfeulechﬁnm
information, dates back to the 19708 (Appendix C).

. Fecal coliform counts have exceaded state water quality standards for primary contact
recreation mrmerous times since 1990.. Southeastern District Health Department (unpublished
data) monitoring showed exceedances in every year from 1990 to 1994 (Table 27; Figure 7;
Appendix C). Exceedances were documented at least once from Lava Hot Springs to below
Pocatello during the five-year period. Sampling by DEQ in September of 1991 also confirmed -
exceedances (downstream of Custer Street) in the Portneuf River within the city of Pocatello but
found no exceedances in one day of monitoring the city’s groundwater coflection systern and an
actively discharging stormwater drain (DEQ, unpubiished data). Most of the water quality
exceedances wers instantaneous excoedances. Instantaneous fecal coliform counts at USGS
mrface-water stations exceeded water quality standards in 1995 and 1996 at the Marsh Creek
and Pocatelo stations (Figure 8; Appendix C). The cause of these exceedances is unknown.

DEQ masitoring in 1998 documented exceodances of the fecal coliform standard for
primary contact recreation in Mink Creck and lower Portneuf River, and for secondary contact
* - recreation in Pocatello Creek (Appendix C). Although quarterly monitoring in Mink Creek
indicated no instantaneous exceedances, further sampling following the August sample indicated
" eucondances of the 50 colonies/100 ml geometric mean standard. Samples in both Pocatello
" Creek and the Portneuf River through Pocatello showed exceedances of the instantaneous
mmmelo%mam,mmmmmmmmmmsmm

monitoring.

- There are no state water quality standards for fecal streptococci. USGS monitoring
documented counts as high 8s 2,100 colonies/100 ml (Figure 9; Appendix C).
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" Table 27, Excosdanoes of focal coliform standands prissary contact recreation in the
membwn(mm&mmmmpmm blished data).
Criters (colonies/100m) 1990 1991 19921993 7994
> 500 (instastesieous) © |.LHS* 20-Foky**  2-Poky.  4-Poly 1 -Poky
A 1 - LHS to M™ -
>300in>10% ofsamples 1 JiuS  4-Poky  1-Poky  2-Poky 1 - Poky

over 30-day period 1-TtoRP* "~ 1-LHS®oM 1-LHSwM

_l-McCtmmon

> 50 (geometric mean) from 1-1HS 4-Poky 2-Poky 1-LHSwWM

minitnom of S samples - 2-TtoRP
over 30-day pesiod _1-1HS

 #piegr Lava Hot Springs

“'*mmuuhandbelowl’mdlo

. wh*geai Lava Hot Springs to McCammon

Alnkom to Rainey Park

o



£%

3 > 500 instastanecns
->200in>lmtd'l-q:luo|u-30dly:
20 |- _ r ' * > 50 (geometric mean) from > 4 samples
ower X) days
- . _ _
5ol : |
5 . ) . .
oL [l I_L_E:I_ '
1950 1991 1952 1993 1994
Year

Figure 7. Mdmmmmhpﬁnﬁymmhhwm
subbaxin, IMIM(MMDWMWWMM}-
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Poliutant Sources
Sevudrewmhweﬂmﬂdmusofbmmmwme?mtwfm Hancoc
mdByhee(lWB)noieﬁﬂmﬁcﬂmﬁﬁmnwuamjorbommﬁthMeﬂd’smmm
nunoff into the Portnéuf River, Livestock has also been recognized as a source of bacteria
(Hmvul%&;Drmésl%?;CuibWSoﬂConmnﬁonDisﬁidlwl;Sdlconmhnsm
1993). mmmmmamﬁmmmrmm(rmadm
McSorley 1977, Frenzel and Jones 1985). Lev:ehofbaeteriaexceedin_smmquality

bacterial impacts.

. Although substantial information does exist on bacteria loading in the Partneuf River,
thﬂe.hEMedmwhichpuhmmhmnmawmmm“mhm*-hmpnim”mu
pollution. Am,mmmwmmsawm

. R Summary Analysis
¥

2 ' _ Sedimentisaﬁgni'ﬂuntpro-blel.n-hﬂwPomafRiwr. Suspended sediment and

agsociated cmsethemnjorwatatqtmﬁtyproblemsinthehrmafmverandm .
tribustaries (Ozburn and Modersitzki 1986). Mohr (1968) commented that the Portneuf River

below Pocatello “is turbid year round.”

' Creck, and Twentyfourmile Creek. Aﬂthemcﬁon&em’eptom,mrﬂeﬂupmrorfnir(’[
28). T the same area, the Forest Servios (Caribou Nationat Forest 1985) estimated that sedi

6
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- r.blgz& Chmdsnb:lltywﬂmofsmomnfﬂneuppuwnm :
- Topome&e&,deMyﬁthreak(&anﬁamdeIM

Reach " Channel

-ﬁmmmmmmofmmmm@a.mmmd)

.57.

L ' length stability -
Watesbody Sefion _____ Resch*  (miles) rating
Portneuf Pebble Creekto 11 214 fair-
Chesterfield Reservoir 10 1.57 fair-
: ' 9 0.86 fair
g 186 poor-
T 1.7 poor-
G 1.57 poor+
54 071~ poort
" e 029 poor-
3w 0.57 poor+
24+ 0.43 poor+
o ' 1ee 0.57 fair
" Portneuf . BigJi mmyCreel:to 16 2.00 poor-
Chesierfield Reservoir 15 1.1 fair+
14 .00 fir
o 13 0.43 poor+
. . . 12 2.00 good
_ Twentyfourmile mouth to Twentyfourmile 7 1.14 fair-
; Reservoir 6 100 - fair
- 1.57 fair-
4 1.00 © poort
3 1.00 poor+
2 0.57 poort -
: ' o 1 043 fair
Toponce ' Forest Service boundary ™~ § 0.86 poort
. _ mouth - 4 0.86 fair-
3 1.00 poor
"2 071 fair
1 1.00 fair-
' 'mdwslmddmmtuupmum



“F'oponce and Pebble Creek tributaries was 23 tona/year (0.002 tons/acre/year) and 20

tm:afye.r(ooozw:udyw),req)mely Hoovu(l%ﬁ)mluutudyofthauppa’l’wmwf
_ _Cleelt _themoatudimentufmy

hmmpmmmmmmegmmofwmnwaymm

Sedmﬂehndegradeﬁm&rwghdeponﬁmmm:bedm Mende (19389)

* found depih fires (percentage of sibutrate by voliime < 6,3 mm) at five sites in the upper Portneuf

River to range from 32.9% to 82.2% with & median of 41.3%. Scully ¢t al. (1993) examined the
physical habitat of two mainstem Portoeuf River sites'in 1991. Both sites (upper site - between .
Pebble Cireek and the downstream end of the Downey Canal; lower site - just downstream of
Pebble Creek) had high levels of fines in the substrate composition and runs/pools were
predominait. Maret and Ott (1997) sampled streambed sediment at both Pocatello (1992) and
Topaz (1992-1994) surface-water stations. All samples were comprised of particles < 2 mm (j.e.,
sand, gilt, or clay). Royer and Minshall (1997) observed a mean embeddedness level of 88%
(SD=25%) at one mainstem Portneuf River site between Lava Hot Springs and Pebble Creek.

TheCmiwammﬂmewdmmﬁ:nﬂthemMontheform

~ (Caribou National Forest 1985). Marsh Creek had the highest erasion rate on the forest, Rates

ontheupperandlowu-?orhwfwueonlyuhghﬂyluwer(‘hbk@)

TMphmuymu_ufudmunthushCreekareuihmmummmthewm '
bench. Metrell and Onatott (1965) observed that the area west of Marsh Creek between Garden
Creck and Marsh Creek’s confluence with the Portnenf River has eroded much more severely
than any other part of the Portneuf River subbasin (Table 30). McSorley (1977) estimated that
during the 15-day ninoff period in 1976 over 92,000 tons of total solids, which includes -
suspended sediment, weére carried into Marsh Creek by the 19 west bench streams, As only 9,000
tona were estimated to have been carried into the Portneuf River during the runoff period, 83,000
remained in the Marsh Creek stream channel and floodplain,. Walker, Bell Marsh, Garden,
Hawking, and Cherry creeks ail showed high turbidity and calculated total suspended solids (TSS)
vahues during the 1976 spring runoff period althongh most of the sediment input came from
smaller streams (Tabje 31). During the remainder of the year, Marsh Creek contributed another
75,000 tons of sediment to the Portneuf River, nwich of which could have been the sediment

previously deposited during the runoff period.

In addition to Marsh Cresk, three other creeks - Rapid, Dempsey, and Pocatello -are also
contributors of sediment to the Portneuf River (Drewes 1987). Monitoring data from

* significant
November 1985 to July 1986 indicated that the three creeks contributed on the average 41.0,

31.3, and 10.0 tons/day of suspended sediment, respectively (Table 32; Appendix D). North Fork
MMFMWMMMWMMMWM

' the sampling period at 266 and 249 mg/l, respectively. The highest instantaneous concentration

ofwspmdedseﬁmﬂwul@ﬂmgﬂmSmthForkPocndlo Creek on 18Novunberl985
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“Tonvecns ' Thereaid
-_Lodibion. Dty Bits wou___ Tosley  Yooslyess sonsiyear Soureq
Bell Mareh Crock My . Lower O uss ) Geoff Hogander, BIM, porsonal oo
' May 82 Upper - 075 Soumnicstion
Sopt22 Lows 0.34
. Sept &2 Upper 0.04 o _
Uppor Portnouf East _ 0.006 - 298 284 Carlbon Nasional Forest 1985
{Topance, Pebblo) . .
o) 2008 207 204 Caribow National Forest 1945
h Creck 001 s02 495 Caribou National Forc 1985
(Wakkiez, Bell Marsh,
Cherry, Ml Canryon) _
Portzeat 0.009 AU . 410 Caribou Netions! Fovest 1985
(Mink, Gibaon Jack)
Upper Portneuf River watershed 179%s Ozburn and Modersitzki 1985
(upsiream of Porineuf-Marsh
Valloy Canal) : _
Upper Portoeuf River (upstream Uplands 1,298,000 8all Commervation Serviog 1993
of Lava Hot Srings) - Strcambanks 4,176 .
. Canalwiditchiey 17
Povtouf River 180,
Camml 2410
v Ciock 714
Eightoeamile Creck ]
King Creek - 20
Toponce Creek 48
“Pebble Crock 563
*nalunf

*inchudes Projoct Work Inventory Watorshed 21 « Rattlesrake
has x nillnu.nﬂ_:nmilyn_l delivery to stream

ey
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Table 30.. Estimated erosion and sedimentation from agricultural land in Portneuf River subbasin (from Merrel! and Onstott 1965).

Avefool  Detivary  Tonalys

Watershed Tong/year year - tats (%) delivered . Delivery point
Pocatelle - . 210,500 138 .25 52,625  Canals and residential areas
Lower Portneuf 758,000 498 . - 40 . 303,600 PortneufRiver
Upper Portneuf 116,000 72 - 10 11,000  Chesterfield Resetvoir
Portneuf-Marsh Valley 1,292000 343 55 710,600 Portneuf River and irrigation canals
Bancroft ' 554,500 364 5 21,725  Town of Bancroft
McCammon 334,000 219 - 50 167,000 Portneuf River - :
Marsh Creek , 2,330,000 1,530 - &0 1,398,000 Canals, farmlands, roads, and Marsh Creek bottom

Total o 5590000 3,669 2,670,550
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Table3l Annuulman,mduddMnn(ﬂ)mdmpofmrhdnydemal SuspcndedSohds(‘l’SS)umlenndMnsh

Creek, 1976 (from McSorley 1977)
_ _Tubidny JTU) TSS (mg/l)
wmrbogy _ Site Mean SD __ ~ Range Mean SD Range
Portneaf” Below Mmh Creek 332 307 . 72100 144.0. 84,0 54-365
Above Marsh Creek 250 340 - 20-100 - 1170 81.0 32-365 -
Near Robbers Roost Creek 19.6 296 2,197 97.0 990 - 31355
Below McCammon 250 | 420 23-140 1140 1410 36-500
BelowImHotSpnm 18,0 250 . 2185 . 90.8 84,0 32316
Abave Lava Hot Springs - 173 - 19.9 1.7-65 872 70.0 20-249
Near downstm\m end of’ Downey Canal 2.1 197 3.3-53 102.0 63.0 35210
Marsh 51.3 342 23-110 ' '
Abwe Ball Mmh Creek 282 17.6 8-66
Above Goodenough Creek C31.2 13.65 10-58
Above Garden Creek 39.5° 39.1 10-150
Above Hawkins Creek 68.2 68.61 16-210
AboveDowney - - 36.7 51 7-188
' 164.6 18-1500

Birch

421.6




Teble 32. ummmd.uﬁmmwmmmmpmd
lawarrormwfkiwuubbasin,Nwmbul

in subwatersheda in the
985 10 July 1986 (from Drowes 1987).

Suspended . Acres Total for
Subwatershed ‘(g __(eonoday) (tonsiscre)  cropland (tons)
North Fork Pocatello Croek - 266 -10.0 1.09 2,125 2,316
South Fork Pocatello Croek 249 0.7 5.00 31 155
Sorrsll Canyon ' 131 0.5 0.23 403 93
Indian Creek 112 09 028 21 258
Rapid Creek 101 41.0 077 12,273 9,450 .
Jackson Creek 110 1.6 0.68 549 373
Dempaey Creek 123 313 6.00 1,211 7,266

*sampling period 232 days
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.. ._wmdmmw'mmmmuswmm Sowth Fork -

‘Pocatello Croekiat 5 tons/

. wmmmmmmmmammmmm

spring runoff ay compared to other times of the year. TSS exceeded lOOnIgIl.ihAprileomp_ued

1o less than 15 mg/l in November, February, or August (Table 26). -

Somuqfudhmhpmhnominthewmmmmw'.
MWMMI%S;WNMM 1986; Scil Conservation Service
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Minshall and Andrews (1973) examined nutrient levels in the Portneuf River from
Chesterficld Reservoir to below Pocatello. Nitrate values wers highest during the winter, became
reduced during the period of spring runoff, and declined progressively during the summer.,
Mmmm«awmmmwmm
September through March and then declined during the growing sesson. Both mutrients, although
phosphate to a leaser extent, followed the same general patteen of a downstream increase in
coriéesitrations. At certain times of the year (c.g., fall), nitrate appeais to be the limiting factor for
growth of aquatic vegetation as opposed to phosphate or carbon dioxide.

.. - MgSorley (1977) monitored mutrients in Marsh Creek. He found that total phosphorus
mdﬁm_inwuudﬁnhgthemmﬁpmiodhm?émnmammmmmphm«
wull{jddahllﬁﬁogen(mafotgnnicdﬁngmmdmmmm). He also noted that
nitratés and ammonia decreased considerably between 1969 and 1975, most ikely a result of the
implementation of better fanming practices in the ares.

In the upper Portneuf River subbasin (upstream of Lava Hot Springs), the primary period
ammmmmsammmmmmmlm).
mﬂwwuismedwmsepmndspu-diyofﬁmwplmphmhuforﬂauppu?m

- River subbasin were 517 and 46 pounds/day, respectively, in 1985 (Table 33).

WmhtbhwwmmmnhnmdﬁomNWIWSmMylgsﬁ '
wmwamﬁmmmmwmmmn Phosphorus
m-m&o.:_wawmwmommammmmm-
throughout the sampling period. Drewesmncludedthataﬁtmgmeompoundsﬁommuem
mmmyamdwpomnmhmem;ofoﬁghw;mﬂddm,mduhighﬂowmdiﬁm
mummmmammmmrmmmmmmhm '

. Campbell et al. (1992) comparedd concentrations of ortho phosphate in the Portneuf River N
buwemimmww-lﬁlmimaﬂy,wmnmofoﬂhophmphmhadmuhmged S
(Table 34), Iavdsofonhqphosphueihthelnﬂmxfkivwinweuednﬂwﬁvuﬂowedﬂmgh
Pocatello. The authors suggested that an increase in ortho phosphate concentrations at the
mdommm(ﬁpmnﬁdp)h-hﬁuﬁvedammﬁmmmh- '
mchmd:utheromeuosmrmmmnaﬁusm of phosphate-saturated :
bommuldianhuyomch;dedthatﬂnnwﬁmoﬂhePMRiwﬂSiphmkmdh

MmhmMmmmmnﬁmmofmmwmm

' the monitoring period while total phosphorus increased substantially during spring runaff (Table

26). Total nitrate Jevels ranged from 0.2 o 0.7 mg/] for the November 1997 1o August 1998
pesiod. Total phosphorus increased from less tlian 0.05 to 0.07 mg/! in February and August
1998 to about 0.2 mg/ in April of 1998 (November 1997 was ignored as the procedure was
unibie to detect lovels less than 2.0 mp/). _

65..



99

e R T T R At e A et - i . o : .

Table 3'3. Flow-weightad average pounds/day for nutrients by yearly average flow in the upper Portueuf
River subbasin, March to Octaber 1985 (from Hoover 1985),

Nutrients in pound/day
n Total
: . . : Kjeldahl Total Ortho-
Station . Nitrate nittogen _ phosphorus _ phosphate

Portneuf River below Downey Canal ’ 517.00 3360 46.00 16.00

Downey Canal between Toponce Creek & downstreamend 82,00 31270 0 400 12.00

Downey Canal below Chestesfield Reservoir 34.00 365.0 . 42.00 11,00

Eighteenmile Creek - Jower site 19.00 18.0 3.00 0.38

Eighteenmile Creek - ypper site 3.00 3.0 030 - 005
. Twentyfourmile Creek - lower site : 16.60 234 7.20 . 050

Twentyfourmile Creek ~ middle sitse - 6.50 160 6.50 0.99

Twentyfourmils Creek - upper site 042 1.5 019 0.01

Toponce Creek - lower gite ' ' : 6.50 25.0 3.70 0.80

Toponce Creek - upper site _ 930 20.5 2.80 0.81




“Table 34. (kﬂlophosphm(mgﬂ)momlonngmlhel'mqlfkw 1972 and

1991 (from Campbell et al. 1992).
1972* 1990-1991“
: Standard '
__Site Mnn deviation _Mean dsvm:m
Siphon Bridge 0.91 048 2,88 383 -
near Pocatello STP*** 4,43 510
BatisoBridgeWest 150 = 240 1.07 1.23
Batise Bridge Middle - : 0.92 111
Batise Bridge East o 0.61 0.92
. Effluent pipe © 20,00 34.00 443 4.77
Hinhmy 30Bridge = 020 0.07 0.62 0.82
0.27 0.10
_ Mmmon 0.07 0.04

‘amplmgwmep«m&foﬂhemnreyw
**sampling interval 260 days .
*+++STP=sewge trestment plant
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Hawking Reservoir was sampled for nutrients in 1997 as part of DEQ’s Beneficial U
Reconnaissance Project. TotalKjelddﬂniu-ogmnmsumdo.%mgﬂataMow't_hpthsite

mwﬁmkumhcmmn’smmnmmﬁmﬂodm,mﬁﬁonwmﬁmm
Quaﬁty,penomlm'mmnimﬁon). Howem-,dﬂorophynﬂévelsmlowatz.!ugdmﬁv
chzi:ywnsgoodats.Smm(chﬁdepth). Boththecmomnhynlevelandwataduitym
typicalofaam'ophicwﬂabody. - :

Sevualﬂhersourcesmﬁhubenutﬁentﬂo?m‘tnmfmw 8 nearby sprin
mdﬂ:emm«nl‘oma‘xfkiwin the Pocatello areg in 1992 and 1993 by Bechted
Em-ommm,lm(lsss)_smalwmmghkvssof ortho and

higher concentration (up to 100 imes highier) of ammonia than the receiving Portneuf River
Water. Uﬁoﬁzedﬂmmqnigwbkhmhemﬁcmﬁah,_wm?ﬂ:mqmﬁtymm
duringsomd_aysinAugust 1989, Macminvembmem:plingindicabed*ammm&ynftmie-

mlqmmgamnuandareducﬁmhspedesﬁchnmbdowtheplam'seﬂum(hﬁmhanmd
Robinson 1989), - - .

| Data Gaps

Mostmmandatauﬁ:rmemainssmPormwfRiwrthh some mformation
accumulated in the Jast five years, Snmeinihmaﬁonismdahleonmanyufﬂ:etnbutmuhnu,
68
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ddiional monitoring of etals s to lowiding and beneficial use impairment in ¢
uf River is needed. - Such monitoring should inchude levels of metals contributed to the rk
. by stormwates runoff. Monitoring in Mink Creek shibild b done to determine if dissolved leve
of, for* sxasmple, copper and lead are exceeding water quality standards. Further study should al
- look #t atty Citrrent inipairment of beneficial use by levels of metals found within the subbasin.

@

"~ No pirearh segments in thié Portieuf River have temperature listed as o pollutant. -
exceeded in the Portneuf River, including the Downey Canal, and Marsh Creek (Table 36).
3 - 40 c'fi -1 E- EE I AT e "ﬁrmld bioum’mw’ .

. spawhiing have cecurted in both the Poftieif River and Marsh Creek (Figures 10, 11; Appendix

1. * &) Tempériture moh) US X Stali

Mo " instaiitarieous tempédatisté shandard for cold water bitd of 71.6°F (22"C) was exceeded in the

| : - PofweutRiver in Pooiicll in July of 1991 and 1995, Thi same stendard wis exceeded in the

. waz 76.1°F (24.5°C). The instantaneous tempersitiire criteria for salmonid spewning was

- - exceeded at all fout USGS surface-water atations in the Portneuf River and Marsh Creek. ~

L - | * Tenlperarures bighier thii h standard of 53:4°F €13°C) were observed in tho period from May
C ~browm trott and mountaii Whitefish in the October fo December period (Simpson and Wallace

- Tempuﬁﬁmmﬁxmuonﬁomldﬁkﬁ‘eekhdmmﬂmthewummmmm

e when salmonids in Mink Croek would most kely be spawning, L., outside the July to Septamber
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Figure 10. Temperature fntmitoring at the Marsh and Pocatello USGS_sur&ce—water stations, 1995,
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" Vatious buman activities can result in elévation of Miein tempesatures, Hiabitat

miydiBestion such as removal of riparian cover which pro;

River subbasin vary according to location. When channelization of streams, a3 has happened to

,'"'rem'lts-inthepermnemremov'alofahado-
mdmgwmhrmduummdﬂmstanpmmmeammmmm _

© affect beneficial uses in the Portoeuf River subbasin, This information is especially important to

dmﬁm'whmﬂw.eﬂhmmmmrbemﬁdﬂum.
2.2.4 Streams Fully Supporting Beneficial Uses |
Several streasts within the Portneu River subt in aro ull mpporting ther beoeicl

'um('l'ablen). meinfmmaﬁonsatha'edaspanoftheBmﬁmlUuRecmmiuumjecg

Jack Creek, Mink Creek, Walker Creek, Bell Marsh Creek, Gaodencugh Cresk, Dempaey Cret,



'l'al:l-;'l. Witter quality prjocts i the Portasuf River subbugic.

Arkansas Basin _ BAWQP
Lons Pine | sawge
Bt  sawer
UppwRepidCrock . gapoe

Upper Portnouf : . sAwGP
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Program (ACP), Food Security Act (FSA), and Conservation Reseive Program (CRP) - which
g.'hwework&l*ioiﬂmmvemmnlityinﬂ:embbaﬁn. The mymber of acres enrolled in CRP in
{ Bannock Gty increased from 57,000 acres in 1988 to 63,000 actes in 1997 while CRP acrey

Caribons Coylity weat fram 28,557 to 42,589 acres for the same timg period. Sign-up of land i

: feit years, -Additional efforts have included fencing projects of the Friends of the
thycuf and the Jdaho Department of Fish and Game. The.only non-agriculture-related projoc
 haa bben 8 319funded engineered wetlands project by the City of P to treat a portion

(~30-25%) of tho'city’s stormwater runoff prior to its entry fnto the Portneuf River,

" Fow muecessfll most of these programs have been is unknawm, Unfortunately, imany of
_ﬂu;mmgmmdidmhwapweqmmmﬁtpmphnmmwdomﬂubmeﬁud

%

significan; improvement, Ron Davidson (NRCS, persanal commanicarion) estimated that work
-mgmmmmm,%wwmmmmmmsmmdm
soil ansually in Bannock County, The is also anecdotal evidence of improvement. Bannack

' Cmﬁyhl%mﬁﬂ,ﬂoo_mﬂooddamagetomads, an 80% reduction from $150,000 spes

10 yegrs previous on road maintenangs (letter from Bill Aller, Bannock y Highway
chdmmmPMSuﬂmeCmﬁmDimia,anruary 1995). Much of thy
mmmmmmmmmmﬂmbym _
'Mﬁﬁngmmwdndvuheﬂdm-mummcﬁmwmmhmmm
qudhywthadem'uthnaﬂbawﬁddumwmbewpppﬂedintbémynmﬂam
Implmt;ﬁmofappmpﬁmbu;mmgemanpucﬁmmdiwmdwuy,minﬂn
reducﬁoninnbmpolluum(e.s.,oﬂandm)inardaﬁwlyﬁnrtﬁme(e.g.,ﬁwym). :
quw,oontnlnfsedi:mvﬁﬂ;emﬁreamdllqpsuﬁmeﬁanw. _ _ S

.-"

80






Tsble 38. Descriptive statistics sunmary for sediment and rntrients

monimeduUSGS_mfaeedwatermﬁm
Tyhee
Suspended solids 19711972 4 7595 - 3286
' 1989.1994 17 1959 539
1975-1994 21 029 860
Nitrate 19701975 1. 130 0.18
1987-1994. 24 2.16 0.06
19701994 35 1.89 0.10
Total inorganic nitrogen ~ 1972-1975 6 104 0.43
- 19891994 22 2.66 0.06
1972-1994 18 153 o.11
Totsl phosphorus lg01973 10 0.50 006 -
' 1989-199 22 - 046 0.03
1970195 32 0.48 003
Total ortho phosphorus  * 1972-1975 6 0.35 0.05
19891994 122 0.43 0.03
19721994 28 042 0.02
FPocxtella
Suspended solids 19741981 7 18129 7235
_ 1990-1996 18 14817 0292
. 19781996 28 15744 3047
High flow (Feb - May) 1991-1996 8 213213 3679
Lowflow (Jun - Jan) 1990-1996 10 - 8100 4141
Nitrate 1965-1981 49 243 0.37
1990-1996 24 054 0.08
1965-19% 73 181 0.27
Total inorganic nitrogen. 1990-1996 24 0.60 0.09
Tol phosphoras 19711981 2 0 006
E 1990-1996 24 0.08 0.0
1971199 45 013 003
Total octho phosphoras - 1971 3 009 0.03
. : 1990-199%6 24 0.03 0.00
19711996 27 003 001
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m;s.cmu

", Suspended mlids 8 B w1 ae
' 19901996 I8 1422  m
19781996 s 0325 2501

High flow (Feh - May) 1991-1996 8 19513 ss24

- Lowfow(fun-Jan) 1990-1996 10 4950  leas

Nitrase 19701981 32 124 033
1990.1956 24 o718 o0p9

1970-19% 56 104 019

Towlinoegnlonifogen 19801981 9 0 o6

' 19901996 24 0.89 o1l

1980199 13 0.90 009

Tota! phosphorvs 19201981 39 0.52 031 i

o 1990-1996 24 0.08 ool -
) 1970-1996 [ %] 035 o819
Total onbophosphorss 19711981 12 005 . ool
1971-1996 0.04 0.00

Topazx’

Sespended solids 19319% 40 7568 1 122 -
High flow (Apr- k) 1993-1966 . 13 w8 209
Lowfow(ul-Muw) 19931996 22 4527 616

Nitzsic " 1967-1981 29 193 0.60

19931996 40" 066 . 003

1967199 69 120 0.2

Tots) inorganic nitrogen.  1993-1996 40 070 008
" Total phosphorus 1970-1981 21, o4 0.08
: 199319 40 . . 005 0.01
WRis 61 o8 om

Tots) ortho phosphorne 1971 3 0 om
' N1 W -002 T om0

19N 4 0.02 0.00
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Tatde 39. nemlmfrmandt-mmuemymmmﬁ:mwm
. mduuseswm :

Degrem of Dogremacd R
freedom  freedom )
Paramipter® _ {early) (ate) Fdrintion®® _Signifiowates  tdowibution  t4Co"  Signifcanteor
- . m - .

88 3 16 008 NO 0.06 0.16 - ND
Nitrate 9 23 0.00 " YES 006  0.00 YESM
TIN 5 21" 000 YES 0.06 0.19 NO
P 9 ) 021 NO 0.06 0.30 NO
TOP 3 21 082 NO T 0Mm 014 - NO

Pocatello

58 s 17 0.88 NO 0.06 0328 NO
Nitraie 48 23 0.37 NO 005 . 000 YES
TINAA ] 23 :
TP 20 b 0.64 NO 0.08 0,02 YES
TOP 2 n 0.01 YES 0.11 0.08 YES

Marsh Creck

58 17 17 0.47 NO 006 028 NO
Nitrate an 2 0.22 NO . 005 0.05 NO
TIN ] 23 0.70 NO .0.06 0,33 NO
TP k] n 0.00 YES 0.05 0.01 YES
TOF . 1 3 © 091 ‘NO 0.11 0.05 YES
L ] s -
. Nitrate 2 39 0.00 YES 0.05 0.01 YES
TNV 0 3 . _
™ ] L] 0.28 NO 0.05 0.1 YES
TOP 2 NO 008 0.00 YES -

39 0.14

qwmwwmmmwm

phosphonzs
s*ysed to tost i oqual variances
»irgignificance st confidence level :
. ~if variances wested s not equal used t-test for uncqual varlances; used one-tail test except for nitrates,
mulwnicnﬂﬁp. mmwmuwmmumm
w-wmmmwbﬂamm
Wmhpﬂindvﬂummly& :




.Gommoaly scoepted names re wied fup oxriats. 1n actualt, the fllowing apply when
discussing:concentrations ag expresaed in:milligransé per liter (mg/1): nitrate is NO® as N, ammonia
i_aNH?.-a_u;N,. ortha _Pllﬂlphate-is ro* u},’,mmplmphom is expressed s P,

" In some cases, vl forthe polbuisns o conperns wers mot availsble. For example, the

Pocatello Sewage Treatment Plant (PSTR) did niof copsisten keep records of nitrate in their -

methadology and do not usually the same result for & given sample,

" Limitations of the data gencrally prechudes identification of pollutant sources, -

3.1.1 Reasonable Assurarice o -
The U. 8. Eaviroumental Protection Agency (EPA) roquires that Total Misximmm Dk
MML)M&W&MM-WWMW%MMM



- ntpoint source BMPs based on water quality monitoring data as is generated through the state’s
- Ar --._'==§:: : :_ Aties:. oil a‘ﬂ ga’ mlmﬁm w devdopm’ m n“-nim lﬂi‘liﬁes; SOﬂ

m.- “- _D | |°f| - " ﬁ)r " m_ﬂ.then-" of . .

: _Em’ vironmentil Quiality for all other activities (IDAPA 16.01.02.003). Existing suthorities and -

M@mhﬂmmdM:mwmdmmmofmmmm&o :

weasfoliows: < - . -

State Agricutural Water Quality Program ~~~ Noapoint Source 319 Grant Program

Idsho Forest Practices Aot : Agricuitural Pollution Abatement Plan
Water Quality Certification For Dredge and + Stream Channel Protection Act

_ IhIdahoWantuﬁtyStandardsdhwqppohnedwatershedpdvimmupam
mnmdmedﬂcwﬁm'nndedmmdmmdmpdmma&‘wﬁngmmﬂ
limited wetesbodi¢s. Upon approval of this TMDL by EPA Region 10, the existing Portneuf River
Watershed Advisory Group, with the assistance of appropriste local, state, tribal, and federal
targets listed in the Portneuf River Tétal Madmum Dailiy Load. The Plan is scheduled to be

'oompletedwﬁﬂﬁneightemmmnbofﬁmﬁz:ﬁonmdlppmvdoﬁheMLbyEPA. '

3.2 Pollutant Standards/Targets and Load Analysis -
3.2.1 Flow Alteration
Téga: '

- None -
" Flowalteration s a isted poliutark for the section of the Portnéuf River from the
v mm&m-mw(mwﬁ-cmnmmm_spﬁmmm19,)-.
- A TMDL will not be developed for flow alteration. It is DEQ’s position that flow alteration is
‘not'# pollutant per section 303(d) of the Clean Water Act nor are there water quality standarda
for flw:; However, thoge water bodies-for which fiow alteration is isted as a polliitant often have
othet pollutants (e.g., sediment or temperature). Actions taken to remedy these pollutants may

None
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3.2.2 Dissolved Oxygen
. %oldwwm-mmmofmmgdmeptmme

bottom 20% of water depth in

mmoin%ﬁepﬂum:ﬁmméu(wmgmﬂammww
. Wastewater Treatment 250.02.c.i.({1)-(3) [Idsho Department of

.. T tad Weltre ninD

Hmmhldmdvadoxmwuapoﬁmmofmmﬂable 19). |

Fish kil harey boen reporied in both mmmer and winter. Liited data indicated that summes
W'mmiﬂlﬂlynﬂﬂlmdmongmmmm lity gtandards

- while levels moamurad in Janzary of 1993 did not (Tabie 24),

o waﬂﬂlﬁ"mﬂ‘?n ot ofﬂnemmﬂmtredlmdmdwdmmthem*m

-, Tho data, especially winter information, are insufficieat to develop  loading analysis. It is ~
anticipated that meeting the total phosphorus hgpm-,wmmﬁ_m,am analysi. I
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| --omyﬁmm'rmmmmm-wmmmwmmmmmy

3.2.3 Bacteria
S -

imary Contact Recreation - 1 May to 30 Septembor (Water Quality Standeovis and
! Pﬂmwmm Trectment Requirements 250, 0l.a.i.#ii. {Idaho Department of Heglt)
- énd Welfare nds]) : ‘
- 300 colonies/100 ml at any time, or
.zoomhuiednmmlinnmﬂanw%nftheww:amplutalm-ma _
30-day period, or : '
Geomﬁk_mnfsocdwe/lmmormbaudonumhﬁmmaﬁ
_ _ samples over 2 30-day period
:~ Requirements 250.01.5.4.-4, [tdabio Bepartment of Health arid Welfare nda))
swmlmnﬂqtmy'ﬁnm;nr

. 400 calGnien/100 m i ot than 10% of the total samples takem overa




Table 40. Ecsedanco of ta watcr quality tandards i focal ol n the Portosaf River subbasinsinco 1990,

Portneuf River

— — —
Stream Reachisite _ __Yer tecreation* lastantenecos 10% of ssuples_eometric meen

PMRW i mmwmmm 1998 PSS X X X
Pocatello Creck belowParks Road . 1998 - X X X
"Mink Creek West Fork to mouth 1998 P/S : X X
. Pebble Croek North Fork 1998 8 X
Portneuf River _ i Downey Canal - 97 Pps X X X
Porincuf River wmm 1996 B/S X- )
Portncuf River . Downey Canal . 1996 P/S X X X
Portneuf River - . DowneyCasial= .~ 1995 - PIS X X X .
- Marsh Cresk M&ﬂmm 1996 P/S X o
Macsh Crock ‘Margh Creck surfaccvialcr station. 1995~ PAS X
Portocuf River through snd bedow Pocatello . 1994 - P/S X X .
Portneuf River Lava Hot Springs to McCammon 1994 - P/S X
Portoouf River twdugh and below Pocatello 1993 PSS X X _
Portheuf River “Lava Hot Springs to McCammon 1993 PIS X X X
Portteuf River - through and below Pocatello 1992 PS8 X X X
Portneuf River theough and below Pocatello 1991 PSS X X X
Portnouf River Inkom to Rainey Park 1991 P X X
Portoeof River ) MeCammon 1991 P/3 _ X
Portncuf River LIVlHotSpringl 1991 P ' X

Lava Hot Springy 1990 P X X X




Manﬂyﬁlishﬁsedmthegemneuicmm(geomm)uthiswuﬂwuitaimmost

andﬁegwnmrenruuﬂaachromwatuquﬂltypmhhmwmpnmdto

& medsurements. Secondaty contact recreation standards were not exceeded in the

WWWMMMmMMm(ApMKC) The geometric mean standard
,mpgmmamuﬁoniusommom : .

L ?‘.Mm&mmmdmmﬁmmwmﬁmm
avahiﬂémﬁommpthhAuguﬂandSeptembuthmemwm
throngh Pocatello. Tn the reach of river from the upstream end of the City of Pocatello (Rainey
Park) to Lava Hot Springs, dta from 1990 to 1996 were used. No recent (since 1990)
hfonmﬁmmbactﬂi;hthePormmfRiwrﬁ'MPebbleCreekmm}htSpdngswu
uvailahla,hemenoloadwucalaﬂatedforthiswdchof-meam. Above Pebbie Creek to
Chesterfield Reservoir, focal coliform sampling was done from 1995 to 1991,

) Basedmlmsmmmwwmmﬁdwﬁfmmmﬁmmlﬂaa.

: . It appears that most of the fecal coliform infiut occurs downstream.of the Pocatello USGS
gage site (Table 41). One satiplo taken at Rainey Park, at the upstream end of the river through
theCityometdlq,inWIMS'WaMWMMZQﬂSZWIOOmL
Earfier data (e.g,, July 1991) documentéd ovér 100-colonies/100 ml above Rainey Park. The

- 1998 daia indicat that Mink Creek is a:source of ifiput into the section of the Portneuf River
sbove Rainey Park. The extent of Gontribution from Mink Crock to the river is unknown. .
Howeves, for;this analysis a fecal coliform Joad of 82 colonies/100 ml st Rainey Park was used.
No information was collected in 1998 between Rainey Park and the Pocatello gage site. From -
qu&emﬁmﬁmlw1ﬁlm,happmﬂmﬁebadofﬁcd- '

i inﬁus&ﬁwmghthscmuemmdmdmdmﬂwmamofm(ag,

_Pocatpllo Creck was & gaomettic mean of 234.colonies/100 ml. Pocatelle Creek with a geometric

" mean of 442 golonies/100 ml in 1998 appears to be & serious source of fecal colifornt into the

is uitknown, / lheseomelncmeaﬂbehWPocatdlpCreaktoKmﬁMhﬁge(abmlt 0.5

miles) was goly 193 colonies/100 mil some dilution may be occurring. However, the mean, based
. monlytwoumpha,maybeuuﬂmllybw Twnghermnple:lweremmsnbluflmmbaof
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Tablo 41, mmmmwmmnmammmmmw(wmmnumd
-w-w.mmmm,nmwwmmmm All sverages are goometzio mewna of votonics/100 ml.

' . e Number of ssmplevimonth 3 Colotiies/100 gil® ' gromenn*®
Sio oo My June  Jaly Avgust St Moy Fue  July _Avput Semmeer (1998 only)
" Portnenf River - Enkom to Rainey Park 1991 : 2 n 3 83 108 7
: 1992 3 : . L+
Mink Crock © 1 2 1 . 1,257 o0
. 15998 ; 4 4 ’ . I8 7 o4
Rainey Park 1994 . . . | i 10 . )
" . . s ' 1 K T -
Postasuf River -through & below Pocatelle 1991 b 10 2 L 641 132 265
. _ T 5 , o . 2. - S
Portncuf River at Pocatello gage R I 1 1 ~ 100 120- .. SR
o ' 13 1 1 1 120 - . &
Isss 1 1 1 20, 1Bo- - - :
_ ) 1996 1 1 1 1 1 190 B 20 180 -'go0
- Portoeuf River « upstream of Pocatello Creeke 1998 5 1 : ) 320 8
Pocatello Creek - 1998 1 5 1,560 343 “2
Portnouf River - downsireans of Pocsitello Creck 1998 1 1 620 50 193
Tyboo gage _ : l9g9 T 1 ] “ B ase
1950 1 1 1 8 5 9
1992 1 1 1 15 35 . 16
1] S | 1 1 63 : 23 35

: ’whmmlgl-mﬁ,m&mh.-mnhn;MZGMHmphhhdmﬁﬂnnlﬂt.hmiliminm
+ Oeometric meacs wors caloulsted only on & manthly busis not & 30-day period : : o
**goomena caloulated Fom a pool of all data for 1998 by loastion. Nomuuﬁmunnmmmwmmmm



i, T ——

o velatively: low levels of focal coliform sithough 3 1989 sample indicates that fecal coliform
ey occasionally be high. | -

. ARbiagh six years of data wers available, only data from 1990, 1991, 1993, and 1996

ot eonployed in the load anslysa for fecal coliform in the PorinculE fver reach from Lava ot
Springs to:shout the pstream cdge of the City of Pocatello. T the'otbr P70 Y Ao

~ . samples were collected and thus wére not used in the snatysis (Table 42). All gamples from May

msépmmba,thephﬁodinwhichpﬁnuyqometmwimmdappﬁegmpwhdm
calculate s geometric mean. The avesage geometric mean for the four years was 136 colonies/100
: mmmmwmw@hmmwmmm-
Pottneuf River occurred at six sites from 1995 to 1997. Rather than trest each site individuaily all
@m_mwwmmmwhmmmmmmk

istn Alhongh ol o rosent Idb';mw.;gemmmhgﬁdonnlmﬁ_ﬁw

they were treated as such. Mcﬁonmhadawedetummdbymhmﬁ :
lq%waddadonachloaduanmﬁh" safety. Theoemdwhonsareproposedforlmto
30 September. L | .

The mmmmmmmnmmrmmw. Proposed
badredmﬁommngeﬁmnl?%inthenﬁwmycmm,m-so%forﬂwmchofﬁver

between the Pocatello gage to Pocatello Creek (Table 43). °

. Theloads were not apportioned by source. Data were considered either non-existent (.c.,
contribution by livestock, wildlife, o Iy nonpoint sources), incomplete .., not all tributaries
were monitored), or toe old {.e., collecied over mjeunaso)toreﬂaamrant-omdiﬁominﬂw
Canyon, Sortell Ciinyon, Jackson Creek, Indian Creck, and South Fork Pocatello Creek (Drewea
1987); Eighteenmile Creek, Twentyfourmile Creek, and Toponce Creek (Hoover 1985);and
Marsh Croek (Frenzel and Jones 1985, Perry et al. 1977, and McSorley 1977). . .

 No wasteload lipcations aro recomménded. Diaclasge Moitoring Reposts (DMRs) for

T
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Table 42, wmwuﬁm(mmmm)mmwmmmmm
W[mmummusasmmm

_ T Lava Fiot Speings to sbout — Chesterfield Rewervoir 1o

Pocatello to Ares - T w —_ Pebble Creck - -
Year _ _ mem _samplos _mean - sunples _mean samples

© 1989 137 3 - - - -
1990 25 3 161 7 - -
1991 124 | 95 42 .- -
1992 2 3 58 - 3 - -
] 153 3 165 . 9 . .
1994 1] i | i12 2 - -
1995 198 3 - - 50 -
199 25 5 136 s “ 38

1997 - - - - 3% B

121 34

- 121




Tabic 43. Load rednctions for fecal coliform in the lower Pormeut River.

Fecal coliform (colouies/100ml) -
. : Geometric  Standdard  reduction of load
She mean* load tostandard safety  reduction
Kmaft Road bridige 193 50 4% 10% 24%
Kraft Road bridge w0 Pocatallo Creek  Unknown
- - Pocatello Creek to Pocatelilo gage 233 s 79% 10% 39%
Pocatelly gage to Rainey Park Unknown
Rejney Park 82 50 - I9% 10% 9%
Rainey Park to Lava Hot Springs 136 T 50 63% 10% 73%.
Pebble Creck to Chestexfield Reservolr 54 50 % 10% 17%

' *may not represent a geometric mean of at lcast 5 samples collected within a 30-day period; see

‘Table 41 and Appendix C
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secounts f ) ' River at point of discharge. Based o low
mmbera of fecal coliform in the three sewage treatment plant effivents and low percentage of
_ omﬂﬂowmthomuﬁmdmdwguwmmmﬁfor&ulmhﬁnmmpmpowd

from the geometric mean standard for primary. coptact recreation. To allow for & margin of
safety, an' additional 10% was added od to each load (see Tablc 43). |

The load reductions are not apportioned by scurse because information was deemed cither
too old or sampling was'instantaneous only. -More information is needed as to frequency and
ﬁnﬁng'afwmmmm,beﬂmamemlaehndhgmﬂyﬁsmbe
'3._2.4 OllaadGreue : .

. T . - . o

cil and gresse content not to exceed S mg/l

Mm

: _mmwmwmqﬂﬁmwrmummmm-
th:t-hu'-oildndm;ﬁmd_uapolhgfagofqom"I'hauwasnoi:ﬁom_aﬁmﬁnnﬂasto
however, MMWNMM&M&MMMWWM )

- To estimate the oil and grease contributed to the Portnenf River by Chubbuck and
Pocatello, land use information from the éities (Surfuce and Wessel 1995) was entered into &
(Table 44). The model estimated the andusl total stormwater ranoff of oil and grease at 75,948
To determine if beneficial uses are presently being impaired by ol and grease, more data
are needed. nhmmmumuqumnmgﬁmrmm,mm

95
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e —— —— pesimben il e
»
Tablo 44, Bmwnwﬁﬁuuﬂmm*hnmmmmwmnwumm&m

arx] Wesnel ms;wmﬂnmm Maguis, Division of Exvirozmental

: ‘20 on 120 0.90 30,387,000 67 17 127,144 16

Modium dorwity K161 30 032 120 050 14565000 67 17 60,942 - 1,546
Highdensity -~ s .60 059 120 0.90 12,974,132 67 17 54,294 . 1378
Commercia] . 761 .50 085 120 050 25557450 1358 9 254767 14421
Induntrial 03 80 o77 120 0.9 25,148,538 150 3 235,554 - 4711
Public 4318 50 650 120 0.90 84,641,436 159 9 840,451 4157
Recreation 20,237 n 0.38 120 0.90 301,481,112 200 al 3,765,499 1,883
Transpartation 1,606 . 8 0.7 120 0.0 48,480,450 140 0 411,365 1211
Total 32,847 ' , 543,334,509 | : 5,762,516 75948



'

——

+

and ot stroes of wate ot the Portnea River (.., stormtee drnise) inchude amabysis for
oﬂMammchummhmhy&mﬂmm) _ '

' mmmdnumaﬂmmehﬁbaudm-amgetmﬁaﬁmoﬁnunmdmesﬁw

: annualﬂowbelowthe_lmoﬁmpgetuf-lﬁs,mﬂ c.t‘s(TabletiS)isabm.ttz,ZGsmPuyur:

5mgﬂx168,003,aﬁx0.0027[epnvuﬁmmwtonvyr]=2,268tomly&r.
Noinﬁom:&onmuvdhblewuﬁmuthlm&dlmdmﬁmnmw:mw

and there was no indication that any point mureeweonuihuﬁngtotheload'ufoilmdmin

mmwwdssmvﬁnﬁmw.MMuﬁmmw'

h z,zsstom[yr. However, at times (c. .,-mintmelmmernhstmnﬂ)lluwmgwuhot‘nomin)
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Table 45, eimatod moahly oud and tacgetlod of oft an gesse i the Postooul R,

Meafow(ei® %01 %1 sm &% -
Toblmooblyflow . 19331 IS88 20,042 1970 1,2 8610 -
Target lowd thona) M M oA w B e
Bt osd (™ .3 3 3

3 3 - |

. Mogth

mwmm Witer Years 19854994
"hﬂhdoﬂ!md'olmdwﬁnmnhmmmﬂqmlymhhunh llmtl




producing 0.23 inches would coriril i

Pocatello gage ([11,571,013 &° of
156 o Guly 1990 [US(GS
oil st grease at this flow is 1.4
-tona/hr] x 4.5 hours = 1 .87 tons/4.5 & s

at the Tyhee USGS surfuce-water station of
yields a total flow of 743 cfs. A target load for
H gﬂcﬁxSm‘sﬂxo.OOOllz [conversion factor to
A ng that 50% of the 2.2 tons of accumulated

oil and greass is delivered tq the rivery 4.3 liour period, thén the input of 2.0 tons of oil
and grease would exceed the 4 1 L 1.9 tons at a target of 5 mg/l. Assuming runoff
from the storm eistered the Portn ithin 24 hours, the 1.9 ton load of oil and gresse
would not excesd the daily targ 1,571,013 £ of stormwater runoff + [24 hours x

3600 seconds/hour] = 134 cfi, [134.¢88 + 136 cfs] x 5 mg/l x 0.0027 = 3.6 tons).

' The loading analysis indicates that conditions could be such that the target load capacity
could be exceeded on & shart term basis. Until such tifne that data indicate otherwise, it is
. recommended that there be no increase in the present input of oil and grease into the Portneuf' .
- Margin of Safety o
©* The input of oil and greasc into the Portienf River and its effoct on water quality is

unknown. The Wyoming standard was decreased by half, from 10 mig/l 1o 5 mg/l, as & margin of
mwmﬂhktddmmwmdoﬂmdmmbmeﬁddm
Nummuunnpmmmﬂoﬂheﬂmgmngmio-mmdmumtwmhm
information is needed on il and grease ifi the Portneuf River. In addition, there was no - ,
in the City of Pocatello. Dmahﬂ:ldbewﬂeetéﬂtoddunﬁneifthﬂtilnlmdqfdlmdm' -

Mo-ﬂmlrivy,mdwhnt,ifmy,impmmduhudishniﬁfgnbmeﬁdalm

3.2.5 Sediment
: Sediment - shall not exceed quantities specified in Section 250, or, in the :
I \ _ - ahsence of specific sediment criteria, quantities which impair designated
: described in Subsection 350.02.b (Water Quality Standards and
I o ' o WMMW'MMMWdM_
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puunbedwdimhnﬂnnﬁ.ﬁmmmtmmeedas-ywmnof
esiter than 25% by volume in rifiles .

sedimmmo.SSmnutmm'edas-ywmnof
g;qu‘thmlo%bymhminmmsalmonidspmﬁngua
beneficial use in riffles Lo

Aﬂmmlmﬂw3o3(d)ﬁmh'ﬂwfm£mvumeudiMEmdﬂapomw¢of
conoenl('l'abl'e_l?). mmmdmmmammmm i

mhmmmmmﬁmmmmmmmmM

' uﬁmﬁdﬂmWwdhﬂdmmmghmdlo,mmwhpu .
UsGS nnfaée—wwm&om('rmum,«,@, 50: Appendix D). About 77,500 acres in the
wuthuﬁmofthgmhbasimwnh'anduuofnmoﬁ,wmmnudhthemﬂaﬁonluh

' compared to previ mwmmmhm'mmmwm
mmmmmdmmmmwmmm :

Wmﬁmlﬂmmwm&ﬂyﬂmm@mnwreemmm
ing 8 Bi lmeuregemonmodel(Appende) Dailyloadlwel‘eannmedtogenlntotal

B



Table 46, Esiimaind sediment Josd I fhe Portnewf River subbasin,

Sempling  Seciment
Arca__ Yoo () Qo Soure_

Puortrwuf River mubbwain 1965 355 2,670,550 Memall and Ounatott 1965
Marsh Croek watorshed. ' 1965 365 1,398,000 Ndoerel] and Omatolt 1965
Poitnoof River sibbasin : 19751976 365 929,232 Roberly 1977
Biarsh Crock walsrshed B 1975-1976 365 447 340 ~ Boberie 1977
- Portnent River above Pebble Creck, bolow Downey Canal 1975.1976 365 8,72 MicSovoy 1977
Portneuf River just below Denpeey Creck 1975-1976 355 163,608 MeSorley' 1977
Portogul River shove Upper Rock Creek © 19751978 355 154,845 * McRorley 1977
Portwouf River just sbove Rapid Creck C 19751915 368 Ao - MicBodey 1977
fo Portucul River from Marsh Crock 1975-1976 365 79,000 MieBodoy 1977
Worth Fock Pocededlo Croek: 1985-1986  232%* 16 Drwwea 1927
Sowth Fock Pocsteli Creck - 1985-1966  232** 155 - Drwwea 1987
Sormeli Camyon ) 19851986 132 3 Decaws 1987
Inctian Creek - ' . - 1985-1986 2 232% 258 Drowea 1987
Rapid Creek . 1985-1986  231% 9,430 Drowes 1587
Jacknon Creek - : : 1983-1986  232%* m Drewes 1987

Creok 19851986 233~ 7266 Dyowes 1967
Portaouf River st Downey Canel 19951997 215%** 1508 Rodd 1993
wmmﬁﬂ . 1995-1997 215%™ 1,041 © Rudel 1998

" ehdcurell sd Ortott md Drewos oxtizaaies based o agricultunst laid
o*samgling petiod 18 Nov 1985 %o 8 July 1986 _
o4 qvarage from years 199319577, snaapliug putiod 15 Kiarch 1o 15 Oviober
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Table 47. Estmated sediment koad above the Pocstello USGS mirfaco-water atation.

Sodiment

miles
Dryland agricathare 118309 . L5
SAWCP-trested Iand - 12,891 ' 0.78
: . CRPlsd 78,619 ' 001
Irvigated agricalome - gandty 39,436 S
hﬂnhﬂa;ﬂaﬂﬂlge-lpﬁnklﬁ 363% : 1
Rangeland . 308,632 . 0.258
* ’ . 8,566 ’
_ Dwnqcaﬂl .18
Postmeuf . bel. Downey Canal 63.3
S nianh Creek - 114
Tributaries 187.5
Water : : 1,268
Usban - Pocatello & Chubback 3284700

300

- 40.1

139

. 39,436

1,499
6,336
0
2,881

413,626

wmmwﬂmmwm" i sm- hnd.mm SAWCP=
: MWW&MMWMW :

*'mﬂmmmbuﬂumhﬂsﬁmmwﬂ

_"*mwmwﬂmmd'lﬁﬁm&m“
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Table 48, Estimated scciment load above the Marsh Creck USGS scfice-water sixticn.

Land nec* Acres miles  (ewwiw) (owed)  (tongyr) contribution

Dryland Agriculture _ 78,802 195 153,664 5. %

.- SAWQPrestedland 4,989 078 3,591 1.9%

CRPLand 33,183 0.01 o 352 02%

Trrigated agriculture - gravity 13,467 . -1 : 13467 - 66%

Trvigated agricaltnre - sprinkler 17,161 : 1 17.161 . 395%

Fowest : 39,257 ) 0,01 ki c B 0.2%
Riparian** , 112 . ' L _

Mainstern Mansh Creek . 213 40,1 838 " 0.4%

Tributaries _ , 67.5 33.9 © 2,288 11%

Urban®* ' 3,390 . ' 0 0.0%

Total 234,951 . ’ 203,058

Wmmwwmunmmwmmwuﬁmm SAWQP=
State Agricultnmal Water Quality Progeam, CRP=Conservation Rescrve Piogram

-mummwunummmmmm

*Sanknown
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— Soaiment  Sodimet Spdiment’
W
CSAWQR-reatcd isnd 7,902 078 6164 . A%
T e 32am o0t mo
o agricatiore - grvity 13689 1 13ges - 105
Irrigated agticalure gprirkler 1623 1 16253 T
sparian ] .
Riparian , s 200 2,340 1.9%.
) Postnoal R bel. Downey Camal 1.3 | e ot by
: Lyew . prps : 339 2,315 18%
Waer 1,263 | p pr
Usban*** 2,206 0 0%
Totd 290,777 125,454
wmmwﬂwwwwmm“‘m SAWE
e+ingat of selimenk frosm Yased on strosm length reer (han iparies 4752
mmw-mwmd.mﬁmuuuﬂmm{mﬂ
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. Table 50, Estimated natural scdiment load in the Portnenf River subbasia.

Toad Scdiment Sedimont Sediment  pediment

i : o wlmﬁ' Stream  lond*e* Suu- load*** . Stream load*** - yield*
Porinenf River sobbasin : 246,026 5,076 84.1 3883 374 1229 203.1 3,127 13,315

sbove Pocatello gage 816,651 4,900 735 . 33 374 1,229 1573 2887 13410

sbove Topaz gage 369,155 2218 M1 - L5 : | 683 1051~ 4841

Marsh Creck vatershed 271,642 1,630 ) 374 1229 . 86.7 1,338 4,193

wbove Marsh Creek gage 234,951 1410 213 = 686 675 1,039 3,135

"based oo & sediment yield of 0.006 tons/ac/yr (Caribon Nutionsl Forest 1985)

*+giream milos; Portneuf River - month to Toponce Creek; Marsh Creek - mouth to Birch Creck

"wm-hyhofmxhnkmxlhmmmhﬁlﬂwmmwﬂmnﬁhwm
hnkﬁsht-3ﬁ,lhlh&ukhnkhd‘lu-2ﬂ,hﬂuﬂﬂubankm-ln

cow




|

/ i 24
.

- a8 s

A

mcmk-!lnunﬁ(l”'-l’.")

Y2972~ RID ¢

_ Weosad

Figort 14, wmmmw«ﬂm

mummm
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Table 31. &wmmmmamm .
stations and percentile Tk of fansét ccticentritions within the range of concentrations
observed at the stations during thi reipéctive time periods. For example, ai the Marsh
Creek surface-water siation doriig Iow Sigws from June to Jamary, 64% of the
mesnwed concantrations of spended-sedivent since 1988 have been at or below
50 mg/l. nmummmuwmmmmmm
bntateu-dayurz&dwwm

.

8§ -
_Site period* pediod - (mpl)  ranke*
" Pocatello High flow Febroay -May = 80 <1
Low flow Jone - Janpry - - 50 62
Anial Jamsiary -December 66 37
Marsh Creck High flow Febrosy-May = 80 3
Low flow June - Jamnary 50 64
Anmwal Jasmary « December 63 w
Topaz . . mshﬂo\v : April - Fame . - 80 46
. Low flow July -March - 50 62
Anrsal Jawary -Decamber 61 51

*d:nsmbmdmmmrﬂmgepumuuhmrpmofmd
'"'bawdundmdnwlm
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wmmedtogumemmmﬂm(mpumm Averageammalloadsﬁ!rallesﬁm
were derived from 1otal loads from years 1955 to 1995. :

. In-stresm § _ sadimmtloadsa;esthmtcduﬂwsagesituwaembstmiaﬂyleu
MWM&MMWWW(TMH,%AB,&). Some difference might
beaxpemednrmatdhmdmsh&ukuthgwﬂdaﬁonihdu(w—ammmﬂﬂofthe
im«;ﬁtydfmodaﬁonbetwemmovnﬁables)mo.ﬂando.u,rupwﬁvdy. However, flow

. Targets to establish the load reduction were based on effects of sediment in the water
cphmm(mspmdedsedimmt)andwhmitsetdesout(depthﬁ:m). Conditions less than of equa
wdwrecommmdedtargeta_-wﬂlremﬂthlimpwvins mppoﬂofbgneﬁcialumwﬁlﬁnﬂm subbasl

not estimated because of 4 paucity of data. Formomofmeloadinganﬂysis,uﬁnihﬁw
capadtywumnsidmdmbeequaltothetargetbad. . .

The targets for suspended sediment are: l)mtddcthe-apﬂngmmﬁ'peﬁudqottbme#

1 28-day average of 50 mg/l, aﬁd-ﬂ)du:ingspﬁngnmnifnottomeadn 14-day average of 80
mph, TheEumpeanInlmdFtshm&s AdvismyCmnmisﬁOﬂ(EIFAC 1964).in their review of -
solids in relation to fisherics concluded that concentrations less than 25 pom have g

harmful effect on fishefies; mentmﬁnmofzs-wppmwiﬂhuvesomeeﬁ'ectbmnispow'bli
mainuingoodtomodm'ateﬁsheﬁes;cbncemraﬁons of 80400 ppm are unlikely to support god

. ﬁﬂmiu;uﬂ,muﬁim;gmghmmewﬂlﬂbwmhhmﬁﬂwﬁe&
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Tuble 52. Estimated reductions in load (toas/yéar) for suspended sediment t USGS sacice-vater

Site - load** interval*®®  load® redncticm’® load
- Pocatllo . 12410 - 3446 £16399 19263 35080 6%%
Marsh Creek’ = 3,135 16309 . . 4,467 5372 . 10,937 67%
Topez - 4881 25200 +6605 11961 13,240 5%
*305 Tehie 50

"mmﬂhndﬂnnl%smlmwlmﬁ-lmuw Anunlhndh:lwd
by summing daily suspended sediment loads. catinmated from Bow:mspended sodiment |
mwmﬁ Mlﬂwﬂ“lmmm
Creck) or 1993 (Topaz); seo TR

»*¥95% confifienos intterval for péceent suapended sodiment load estimate

Aavernge aunua¥ lond from 1953 10 1995, excopt 1986-1993 st Tyhée. Annual lead derived
from the sui of the monthly loads calculated by multiplying the appropriate target
cucuﬂ:ﬁuluﬂsmﬁwpmmﬁbymmef dqlpullnnﬂn.

AMdifference between present and tarpet loads
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NewcmﬁbemdMuDomld(ml)uguedmmmﬁmofmmmnmhemMm
. gddit_iontp'oonwltmﬁonofmspended_sedima : ) _

: which
. abmnldayatbmhmaudwmgﬂ&reggsmdmofukmﬁdsmdmmuhble
54). Fmaduk&eshwatunomﬂmoﬁd&.ﬂwlethﬂmgemndonthmhowsmmmsw
a1 50 mg/l and 4 days at 80 mg/L Itigunhwwnwlmhsataeminﬁmofﬂuyear(e.g., spring
mnoﬁ«mmwwmm)mrmmv«myhawnmﬂymwdedﬂm

cmcenﬁﬁomofSOandSOmg{lhrdumiomofgrmerﬂnﬁnSdnys.

. denhsammndardnfzimdsomyldepmmthewmbodydmﬁm

msuspmdedudimmt‘mgdsuemomnmdeddespindiHSWlﬁdleuﬂnt
_ themaeumyhavekthﬂmmahﬂd&mmthe'ﬁshwmmnhyinme%mafm.
 Considering:that good to ¢ ¢ ﬁﬂiuieacanbemaintainedattheaetargetemmntmions
(EIFAC Immmmmmmmmwdmumam )

mwwmmmmmmmofmmmw
; _ B _ the du 'mexpnm-mﬁdﬁwinfgmuﬁonhﬂipaﬁnspmposedwgmdomtmpponbamﬁdd

gaguhmmnfdepoﬁonofsuﬁmm(mmuewwmmﬁommdﬂow:mmdéd
sediment Tegression equation since 1989 in Table 38 and Appendix F, respectively; Bechtel _
Environmental, Inc. lw)aﬁ,ﬂm&mwmubealmmm_mmofw&nmbadﬂm-

Tota!loadmducﬁomofwspmdedsedimentmpremedinnblesz. The present )
Wdﬁhadhdummmﬂhadﬁml%imlwswmm.ﬂonnmwmed
sediment regreasion equation. Targetloadcapwueswerealmthemgemalloadforthe
sumeﬁmepedoduluﬂawdﬁmﬂxemomhlylmdmmadohmmdbui& The difference .
hetwemthepresemloadand'tsrga.hadrepmmdwbmreducﬁon. Load reductions ranged

ﬁomSS%mTopazmﬁm &t Marsh Creek.

110



Tahble 33. Mdmmmmwmdwmmm
flows and low flows in the Postaéaf Rivel ubbesin (based o Newcombe and
Jensem 1996); Ranges of scverlty of ill effect are il effect (SEV=0), behavionl
effocts (SEV=1.3), sublethal affiscts (SEV=4-8), snd Jethal and paralethal

" - effects (SEV=9-14). Targetlonss st high flow are not 0 exceed & mean of 80 mg/)

over & 14~-dsy period. wloldluhwﬂuwmmtnmedamoﬂom
mu&dvpenod. . _

4 ]

11 9
12 10

High flow . 3 - 8

Model®
—
8
Low flow 3 8 8

: ‘mﬂsldmﬁr”ﬂﬂfwﬁhﬂmﬁhmmmm :

m&mﬂmwﬂsmmmﬂ&mm Maodel 4 is for
wﬂhiﬂhﬁﬂuﬂﬁnﬂﬂﬂumm Model 6 in
mmmwmmmm :

~ Table 54. Durlimd’amm(hmnmudadnﬁm

concentrations of 50 snd 80 mgA which resnlts in a sevexity of {1l effict
below the lethal and parplethal ciass (SEV-<=§) for eggs and larvae of
_Mﬂmﬂmmm
MHNMMMIW ) . -

Model*

M ———

4 6

High flow 0.92 . 3.60
Lowfow . o188 © 434

*model 4 i for eggs wnd larvac of salmosids and nonsalmonids and fine
particle sizes. Mﬁhhmmmlmmdnndﬁu

particie sizek.
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ed solids from P

ies. The tergets, which are
Jbta 51), well within the range of

gishesies (EIFAC 1964). -
sodiment load from 1955 t0

joads. Therefore,

mmofm,thaﬂﬂm’“‘“ : 69th, 67th, and
" m.mmmpmmadthe y
_ mmdu&emm‘hc“*"
snmual loads st sll three gage sites

total reductions in suspended

catello Clmblm’tkmmm&

\sraet load capasity wias reduced by 5%
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Tablo 55. Suapended sodinent Loag reductions by source based on porcoxtage

of sedintent yield by land ue,
% of sediment Towd reduotion
.y
Drylaad agricolture - . 55E% 19,568
SAWCP-treatod Lund 24% 853 -
: CRFld  02% &7
Ircigntod agricaltnre - gravity L 3345
Irigeind sgricituns - spriakier B * P 3,083
Rangeiand . - 3% . &7
Foroet . _ _ 2% .
Ripe ‘ ,
Downey Canai 0.6% 198
Uppor cenuls/titches 0.0% 2
Portaeuf R bol. Downey Canst 0.5% s
' _Marsh Creek 04% 127
“Tribwiarids 1.5% 539
Water . 00% 0
Urbe - Pocatello & Chubtmck 0% 244
Totsl 35,003
Marsh Creek
Dxyland Agriculture PBT% 8277
SAWQP-troated land L% 210
_ CRPland 0.2% 1%
Imigated agricudiure - gravity 65.6% 725
Irrigatod egticultoes - sprinkior 5% 924
Rangoland o 4% 2
Fort 0.2% 21
Ripai .
Mainstow Manh Crock - 04% _ 46
Tribotaries LI% 13
Urban 00% A
Totsl . : 10,937
, Topex
Dryland sgticalsare 374% - 4957
SAWQP-trested Jand 4.9% 530
CRP Innvd . 03% -7
Trrigated agriculturs - gravity 10.9% : 1,444
Irrigutad agricultore - sprinkier 13.0% 1718
Rangolond . 28.8% 311
Forost - 0.3%. M
Dowsoy Canal 1.9% . 241
Upper canal/ditolis 0.0%" 3
Fortnowf R. bel. Downey Gam)] . 0.8% 100
Tributarios 1.8% 244
Water o 0
Urban 0% L)

Tota] 13,240
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secding is unknown. Past effects of sediment 3 ffom dewiwdown of Chesterficld Reservoir are
difficult to quantify. At a minimum, regular mositatiig-at the mouth of tributaries, canala/ditches,
mmmmhwmwmmmmdwnﬁmnﬂn
Depth Fincs

- No-bmmmﬁmwmm”ﬁmmuﬁmatedﬁrhdmf
information, In addition, no information was available to establish a linkage between reduetionin
wmmmwmmmumm As
mﬁnﬁﬂymd,ithuqmdﬂmiﬂmﬁnsaludrdwﬁmofmmﬂuehm
* expected concomitant reduction in sl sedithent to stresims in the Portneuf River subbasin. To .
mmm-mhmmmummwmmpm
fines) less than 6,25 mm not to exceed & S-year mean of 25% by volumie, and depth fines less than
;=.0.85mmnntmmdlsayuf-moﬂo?6bymluminanm:mﬁng_wdeﬂm :
to suj MMmihstMmebbm Both targets are recommended for
riffle mlypcmi&ﬂmemﬂmﬂmﬁuwmnﬂmdm '

Nmmhwmmﬁxdepthﬁneawmmmmﬂynlmm ‘
.~ The Salmon and Challis Nationa! Forest bases subsurface sediment standards on watershed
MQMMW,_SMWMNWFMMWM) In
MMMMWMmMM,MmmWM '
<25%, 25-30%, and > 30% fines, respectively, Montana recognized a subsurfice sediment
nandnrdinthdtDbepCrukndDLof30%ﬂnes<6.3Sm(Eﬂieoumd'McMahm 1996). -
The Idaho Division of Environmental Quality (Division of Environmental Quality 1991) set two
targets for the South Fork Salmon River; 1) for those streams with subsorface sediment less than
zmmwm:mmmmz)hmmmmzm
threahold, reduce s ice sediment 1o a S-year mean not to exceed 27% with no individusi
year 10 exdeed 29%. Based on Burton et al: (1990) work in southern Idaho (e.g., Rock Creek
near Twin Fallg), azmwgctfurmbﬂw&msedhummﬂdbeippﬂubhtothewm.
Tomneawnofumy,ﬂnmwuuuzmﬁpfmﬁm
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W_WMWMWWGb.ﬁm)hMWm
membaﬁmmwwml?s&;mmmma} To

mw of sediment trangport i the Portnouf River . targets are set over & 5-year

fime period 'ﬁswmummmmwmmmsmrorkofm

Cahroon Rive (Division of Eavironmental Qulity 1951).
‘Margin of Safety

o mestioned sbove, » 27% target for subsucce sedimert fess than 6.25 ram by vohume
wouldbeapplicabb@mwneti_l.lm. TheurgetwunetatQS%'to_albwsnmginofu&ty.
m-mmmmmm@mmmmﬁwnm

.Mmﬁmdﬂsofmmc&mwmmhpmmmy}ﬂp.deducem_ndaﬁmdﬁp.

3.2.6 Nutrients

. (inmmhnhwnﬂmmnsuldummdormmgbeneﬁmlm)
ﬁaomw.ﬂMD@mthdedﬁmN.A.])

mm_-'mm.mofmmmummmmm

designated beaefci asca (Water Quality Standords and Wastewstar Trectment
| _sza&p@mwmmwmnan
o '.-TW.’ - N .- . . .

Nitrpgen not 10 excoed 0.3 myloﬁmtrom a8 total inorganic nitrogen -

Rivers - not 1o exceed 0.075 mg/l of phosphorus ss tatal phosphorus
Hnwhmllueﬂou'-mtm aneed'Q.O_ZSmgilofphosphmuluw_talphosphoma

MM
About hlf of fhe water bodies on the 303(d)ls n the Portueuf River sabbacth bve

ranirients idextified a8 a polhutant, MMWPMMMWW
mmhan,’:_?answoir(’l‘ahle 19). Major inputs ofmmm.abuveﬂwc:ity of Pocatello
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o4 gm;soday 1977; Hoovar1985 Drewes 1987,

. oD iai in
"mofwbm(l’u'ryanddarklmmmpbdl

ctal lm)MmmMm(Dmal%?Ran”ﬁ) Point sources of mitrientsin

the lower Porinenf include springs (Perry ot al. 1977; ParyandClﬂi:lM)mdtheCuyof

 Pocatello’s uwagetrummphm(l'myetdélm : Brock 1989).. -

Bmuelofmmmhm;m i mbbamhawbemmmd(‘l‘ablesn
Hoover (1985) datimated annual viitrate, shorus, and ortho phosphate loads from the .
Portneuf River drainage above Pebible:Creek it 94.4, 8.4, and 2.9 tons/yr, respectively. Estimates
-mdebynudd(lmmrﬂnmmmwmﬁcmmnmhwmmmlyfu

nitrogen, hwad:mml:edmthelmzo;rml. '

Tarsmmreeommdedforbothmommﬁphoaphnms. MimhallmdAndraws
(1973) reported that at certain times of the year nitrogen in the form of nitrate is limiting. .
' Generally, the ratio of nitrogen'to phosghorus within phytoplankton is somewhere in the range of
. 10:1 to 17:1 (Mackentiun 1973). A rudimentary look at the ratio of total inorganic nitrogen -
_W}mwmmm(nm&mmwumﬂymformm
Mwwmlmmwmmofmuﬂnmmaﬂwu
muogmwtobehmﬁnsmthebw?orheuf&wrmtbeﬁheem .

Iu;ddmonmpmblmqumeﬁnﬂmmpponmambbmtheaﬁaofmm
mdowmmbbmw;ﬁm}hmm(ag.md-smm“mmns) The
mdofboﬂrmmmdplmhumumﬁrpmm&bmﬁadmmwym
the Portheuf River subbasin but in aréas downstréam such as American Falls Reservoit (Perry et
al. 1977). Cmnpbeneal(lwz)mmkedthatmmminmumthebwwmm -
resulted in “. mukedum'ophmnoumaluwmovmgpmofthe[rormwﬂmumdm
Fnllsmver[nc]downnmm.

Imdswu-eealwlmdfonoulmommnmogmmdwmlphmpm TIqunot
mmeddmeeﬂyhndmﬁbymmngmm(whwmed),mdmm& TIN
was chosen for two reasons: 1) it best represents the nitrogen available for uptake by algae and
aqmucveguauonmd,Z)unﬂudumHnmmtheﬁnmoﬂmawhdlbwmmpom
in the lower Portneuf River, For phasphorus, total phosphorus was used as it was consistently
nmn-edbyﬂ:eUSGS(AppmduE) For the upper three surface-water stations, only duta since
1988mmed,benuaeofdedme,mmeﬁmungnﬁmﬂy in mitrient levels between the two

periods (Tables 38, 19). At the Tyhee gage site; however, data from both the early and late
,penodswu-eused This decision was based on & significant increase in nitrate levels between the |

two periods and no significant decrease in phosphorus (Tables 38, 39). Furthermore, Campbell et
(1992)repoﬂedmovsallmermmorﬂmplmphmﬁ'oml972ml991

a Mmethodsweuaedmemmateprumloads(Appa\du:G). Loads were calculated
by using flow:mitrient regression equations (Figurea 15, 16; Appendix F) st the four surface-water
gtahmmdhynmhtplymgwmsemmmmm(nbless)bywdadyﬂowpu
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month (Appendix G). Seoondly loadupmnecbasedmwgetomcenmom ﬂlmlited
bymﬂuplymgthewgummomofumgnﬁxmmomsmgnwpmmw
the average daily flow per month (Appendix G). _

Theuumdhldsbuwemthemmhodlmmﬂlymluaabhﬂ).
Estimated load values based on flow:mutricnt regressions (Appendix G) were used extept where
the relationships were not significant at the 95% confidence level (i.e., TIN and totul phosphorus

" at Tyhee and TIN at Marsh Creek). Values used for the estimated annual load regresented at
least the 60th percentile for the range of anmual loads over the time period except for TIN at the
Topaz gage site (Table 59). Michaud South Main Canal diverts water from the Portnenf River
shove the Tyhee gage site. Emmedlouofmmﬁnmthenvutodwmal(AppmduG)
weaddedtotheemutedlmdsattha'l'yheew -

Hawhmllua’vw

' stkmsnmmnshstedforbowdmolwdoxmmdmmm(hblelg) As
previously discussed, no load analysis was done for dissolved oxygen. It is assumed that control
of mutrients into the reservoir should reduce aquatic vegetative growth which in tarn would
decrease opportunities for dissolved oxygen to fall below the state standards,

‘Water quality information from Hawkins Reservoir is minimal. The only data compiled,
other than temperature or dissolved oxygen measurements, was from DEQ monitoring of the
reservoir in August of 1997. AttlmtlmeDEQnmpledfm'tatalphoaphoms,chh'ophyﬂa(a
measure of algal density), and water clarity (as measured by a Secchi disk).

BMMNMMWD&HWMWMW&M
eutrophic and ion-eutrophic waters. Carlson (1977) developed three indexes for determining the
trophic (i.e., eutrophic to ofigotrophic) state of Iakes and reservoirs. He indexed trophic state of a
body of water to water clarity (based on Secchi disk monitoring), chlorophyll a, and total )
phosphomaumlgthefollomngﬁ)mmlu

TSI (Seccthuk) = 10*(6-(1nSD/In2))
TSI (Chlorophyll 2) = 10*(6-((2.04-(0. GB*InChI))flnz))
* TSI (Total phosphorus) = 10%(6-(In(48/TPVin2))

whu'eTSI-h'oplﬁcstateind&x, ln-n_nun_lllognrithm,SD=Seechidiskdepthinm, Chl=
chlorophyil a concentration in mg/m’, and TP = total phosphorus in mg/m®, The level of
chiorophyll a (2.1 mg/m’) and the water clarity (Secchi disk reading = 5.5 m) result in TSIs of 38
and 35, respectively, indicating Hawkins Reservoir is mesotrophic (having a medium amount of
nutrients and biotic productivity). The total phosphorus concentration (130 mg/m’), however,
resulted in a TSI of 74 which would put Hawkins Reservoir in the eutrophic category.
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Tuble 58. mmnmmwmmmmmhwmummmmmwm
mduwm-ﬂ:lyﬁwu.lmlm .

Gagpo site Regression® interval _ __Mean®? Interval Regremim® interval Mea®® = isterval
Tybee . 10550% 381 1,144 £357 20190 £54 216 +67
Pocatello 59 272 1% *25 <" 3 £10 4 x4
Maréh Creck L e =5 - % FY 10 2 7 xi
Topaz M &7 136 3 1 a4

1. *1

'mmﬂhndﬁml%ﬁhlsos e:watl!!ﬁ-lmu'mu. mmmwmmmmmphmuwwm
utumwlmmtmmuﬂsd‘mmmhwmduﬁIWUMLIMMMMG'IMM);
see Figures 15 and 36. -

mmhﬂnmmwwmwﬂnmd idays par mooth,

*saverage anaual load fram 1955 o 1995, except 19861993 at Tybee. mmmmmmdhmmmwmmm
***not significant (§>0.05)




Total imorganic nitrogen
Tyhee 1986-1993 1,144 70% 1,038
Pocateilo 19551995 ~ 139 6% 181
Margh Creck  1955-1995 7% 60% 68
Topaz 1995-1998 14 4% 114
Total phosplozvs
Tybes 19861993 - 216 0% 196
Focatallo 19551995 36 6% 25
Maush Creck  1935-1995 10 4% 7
Topez 19531995 17 ™% 12

sperccatie rask of mean within rangs of all sungal losds
estimaited doring time period
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inidicator of 4.0 mg/l for nitrates (Jim Clwistensen, mm&wwmuy,m
commmnication). The TIN target was bas meySwyu(l%ﬂwbmoﬁdOS mg/l of
around Madison, Wiscoasini. Tmhoff (1955) cited Muller (195%) who stated that excessive plant
w-hmamand_hhaMMmifpmmthbMOnglmw

nitrogen is below 0.6 mg/l.

' Aunmrgmofuﬁty,aurytnfwmsﬂﬁnmalmmmcm per-Sawyer‘(w;l'l), '
was chosen-over 0.3 nig/l of total nitrate n:mgmddwmh {1953). Furthermore, a

:mwo.smdmmmmmmm:maMhmem ’
stay bdow 10:1. : : - : '

, Evmalwdofoﬁmdl.ofmdhorsanicﬁummmutwﬁghmmdm
aquatic growth. Bothwell (1992) reported that in 3 nitrogen-limited stream, kraft mill effluent

: wuammmwcmmmmﬁmofwozsmmmdmm _

growth rate of algae. In‘setﬁngaﬁnget_itmubermnbu'éd-thntheTMDLisddynmﬂc
mi&,mmp-mmmum._budmm
mm&ﬁmhm?ﬁwmﬁmmm@m

Oriho phosphate, which is dissolved, is readily svailsble fof plant uptake. Data indicate (Table
SS)MM-WMnMWdeWWMMu
mmdﬂhhham%hudmmmmuﬁmﬁm 1970 to 1994) as

mmnedioﬂlemuﬂnuw__mal%m4mm 1990). _
© “The targets for phospharus are based oa EPA (1986) “Gold Book” which makes

recommended-that total- phosphorus M;pnhhd;mthm'[im]) not exceed a concentration

ﬁoxmmwwmﬁmmmmw&mm or flowing waters not

directly to lakes or reservoirs. For prevention of nuisance aquatic growth aid control

' ampmﬁmm'ammmqmwgmwuummm“'

exceid 0,05 my/ in any stream at the point it enters any lake or reservoir. The State of Utah has
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mlglummes«uhl‘hompionmvu nmcmummmmmofmm-
_ oosmyL nmmpukmmnwmdthmmmmumbkmfmm

t it only 0.001 mg/l of ortho phosphate. Sonzogni et al. (1982) argued that

btz -
mmmdm ummmmmﬁﬂmﬂﬂm
mmﬂnytp) :

mreeommdﬂedmguofOWSmgﬂmmlphmphormaﬂmﬂwazs%mrgmof
u&tyﬁ-omMaclmhm:(IM)reeommdm ‘This concentration also correspands with the
mgaﬁmﬁeﬂd&nmmwmmmofﬂnwmmmwlm

Naturallevdiefnm-ognnmdphoaphomureunhown, The natural input of nitrogen
into the Portneuf River is assumed 10 be low a5, except for precipitation and mineralization of
nmmcmwmmm“mbommmmofmmnymngmu
(Rupert 1996). An examination of lower values recorded within the subbasin (Tsble 60) show
concentrations of TIN as low as 0.012 and 0.0255 mg/l in the upper Portneuf River and 0.03 mg/1
in the lower Portneuf River. Concentrations of total phogphorus levels were as low as 0.003 mg/1
muppamnh&oekmdoooswmﬂaneufMuTw However, mumerous TIN
andtmdphuphmmdm,bothmnmmmandmnmnwmmuameededﬂnmﬂed
target concentrations. mmmmmmmmmmw
lcvellhunotbeenamsud. '

mmwmm@mmMMTm)mmm
Siphon Road bridge will be effectiveness monitering sites for total inorganic nitrogen and total
phosphorus in the Portneuf River.. Siphon Road was chosen because the Tyhee gage has been
abmdmedmd,ﬂtbhghthehidgenupurmabomanﬂe,uuduwmmdthemor :

springs influencing nuttient loads historically measured at the Tyhee gage. 'Ihebndgeudsojust :
m@ﬂymmmmmmmmmmmm

Load reductions for nitrogen and phosphorus were not apportioned in the Portneuf River
subbasin above Pocatello. Although mutrient information since the late 1980 is minimal, as
mentioned previously, agriculture practices (e.g., confining livestock close to the stream, loss of
festilizers frosn fields) have been identified as contributing to the nutrient load in the Portneuf
River. Basad on sediment:iwitrient regression relationships (Appendix F), sediment reduction at
theuppumuomﬂnuldtemhmadweuemmapemuytomphmphom No data
were roviewed that indicate urban areas, other than Pocatello-Chubbuck, are significant
contributors of nutrients into the Portneuf River. No NPDES-permitied facility upriver of
Pocatello collected information on discharge of nitrogen or phosphorus as reported on their
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season regardless of the time of input. Nitrogen.on the other hand tends to remain dissolved and
will “Bow through” in lotic, or stream, systems. If only the Portneuf River were to be considered,
seasonal varjstion in nutrient concentrations would be applied. However, the Portneuf River
flows into American Falls Resesvoir. Lentic waters (¢.g., lakes and reservoirs) act as sinks for

' : seasing the svailghility time for uptake by aquatic vegetation.
mucmmmmhmmmwmmmmmﬂpeumupbym

Due to concern sbout American Falls Reseqvoir, it is listed on the 303(d) list for
mutrients, no allowance for seasonal variation in nutrient loading is made.

"Pocatello gage site near Carson Street. h-mwwmam.um
Pocatéllo gage, three other major sources.impact nutriénf loading in the lower Portneuf River.
WWPM@SMMMMWMMM&W
River from Carson Street to Siphon Road, Perry and Clark {1990) grouped the springs according
to water chemistry: SWMRMSMBM(MMBW)SmSmEm
Side Springs, and Papoose Springs Systemn. An “other” category has been included in the loading
River (ses Appendix G). No data were reviewed on contribution of sutrients from Batise Springs
Hﬁdm,aNPDES—pamﬁtoddischamumn&oﬁngofmmimhpmigthﬂedhthe
Discharge Monitoring Reports regularly submitted to EPA. The load at Tyhee gage site was
based on ioads at the Pocstello gage site plus urban storm water runoff, PSTP effiuent
concenirations, and springs input (Appendix G). ,

One concer with including the springs is uncertainty of natural nutrient levels. Bechtel
Environmentsl, Inc. (1994) campiled concentrations of varioua parameters from monitoring of
mmmm&mmmwmdmmw@mm
Examination of the information would indicate that target levels of mitrients may well be lesa than
concerdrations from representative groundwater and upgradient wells reported by Bechtel
Eavironments], Inc. . However, it must be remembered that these mtrient levels were observed
hymﬂmwﬁchhuﬂrudybemhﬂuumdbyhmwﬁvhy(ﬁddaénwm,hm
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Table 61. MWJMMJthmhMWMM(&m
Baulﬂnmhmﬁll.h 1904).

. " Toml ~Ortho
Repreacaiative groondwetexr Kr 4 .ND#®08 NDw3.1 NDtw 1.8
: Umudi-lm - Bagmock Range™® T 0317 Npw02  NDwo3l . NDbO®
-Portnev] River* : 0943 . NDt%09 - NDwold - NDWO®
$*Impirogrochemical rogimes
o
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IMMMMIM,BMMMMIM)MMMWW'
bt levels of patients i the groundwater of Basiern Michaud Fisa

Mthw'upwmﬁwmuﬁmmtmdﬁormmﬁmmmm
phosphmulmdsﬁ'abh&). Mammam,um_pmmofusmm
_ wuused_umcwﬁmmdbadofmtﬂhnrgmicnhogmn%pazmlﬂmmﬂwwoﬂm
tonafyear. ImdmﬂwﬁoMatﬂwwmmmmged&omSMG%ﬁmemd
_ 15-39% for total phosphorus. ,

mmu-m.dmwﬂ-h.;pawwwmhmmmmsa). Ttis
Bwkgimmd.umednﬂurmﬂowmwmﬂﬁ%ofﬂnbadﬁarm
nufrients. mrmmmm&mwmwwmmmlm
of the total pholphorus. swmmdﬁamdmuwmwﬂw
(MTM’Gz)w&ehummmwmﬂuwuﬂmﬁﬁm
mﬁ._nmmmmmmmmcmmwm;rma).

only 2.5%, respectively, u_iheamwﬂnfdaumﬂow_mﬂﬁmmmﬂaﬁonwm
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'l'bblﬂﬁi!. mmmmmhmummmm

] mmusas.muum

Site load* Ioad** reduction®*® _reduction
Pocatello T T ase - 172 66%
Marsh Crock ' LW 2% s1 56%
Topez® . - us . 60 50% -
Pocstells ‘ % - o 1 9%
Marsh Cretk - o w6 3 %
Topez S 47 15 3 15%

mmsswmvnm

hgyernge smrasl load from: 1935 10, 1995, Anmnlhndduiwﬂﬂmndumdth
 meorithly Joads calcalated by malfiptying the approptlits tangef concentration by the
mhpumwhmhrnf(hyswmﬂ
wsadifference botweoen present and target loads ~ - -
wmwmmmmdmmammm
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Tyble 63. Estinsted anmual losis (tons/yr) from sousces that contribute
to mutrisit londs xt the Tyhes USGS wnfiace-water station,

Present Percent of
Site load®  cstimated kad
. Stormwacx - Pocasello-Chubbuck n 10%
Pocatello gage** ‘ 259 22.1%
Speings : , 612 $74%
FMC TWW ditch 3 0.4%
mwmm 228 19.2%
Toal 172
Total phesphorus
Stormrater - Pocatello-Chmbbuack 8 4%
. Pocatello gage*® ) 36 UA%
Springs n 55.5%
PFMC IWW dirch . ‘2 1%
Pocatello Sewage Trestment Plant 20 13.5%
“Total us_'

wmﬂmmhwom detived by
mmmhgﬂnmnmmbyﬂampm
projecied to an arnual load; weAppendixG

. "luTlﬂesﬂ
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Tobie 64, Eatiuastod todnction in kogds (one'y) froa: sourves that contrilus 1o nssicns loads s the Tyheo USGS

T Pwmat . Peeadol | Tapd
eatmand poecst  waaic  Temt Losd Prrcent
e hoai®__ esmtedlond_Soad®* _ load® mcuction®>® _reduckon
Total innrganic sittegen
Stwsstcr-PocssloChubbuek 122 10% s 70 5%
Poosiclio page " a5y 2% ” 1] %
Sproge _ 26 9% 8 6717 o
FNIC TWW dich _ 49 0% 11 38 ™
Pocaelio Sowsgs Trestioont Plest 230 123% 3 - 9%
ot (rscstimiod ot Tybeo poge)® . 1260 1086
Totsl phaspharus
Stocmwader - Poostcllo- Chbbuck M 5% 13 127 . 9%
Pocaieo gegs _ % 151% n 14 s
Spriags - 164 B9% 2 14 %
FMCIWW Gich _ 35 1% a3 32 2%
Pocstolio Sewnge Trestmont Plant 205 6% 07 198 6%
Total (as cotimatod ot Tybeo gage)™* 238 ' : S 1 -

St Toble 63 yha selitionsl load (168 tonayr of totel inorganic nitrogen and 92 waalyr of total phosphorue)
:}mhm—nmmmumnmmﬂhm&ﬂm
-wmmqmwwmhmwmuhmm
pedjocted fo a0 snnie] losd o o
_-ﬁuﬂdm:m-dlm.o-nwyr(ﬁmmm+lissmumwmmm
Anprespat extimetod Joad 18 Tyhoo of 215.7 toneyr + 22.5 tonsfyr lowt vis Michsod South Main Cansl
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reaboiis: 1) thé average snmusl load representod the 67th and 68th percentiles for the rango of
joads from 1955-1995 of TIN and total phosphorus, respectively, and 2) the
al phosphiorus as ortho phosphate '='1g_mﬁhg:wﬂ‘unmedlt1‘yhee

A

capacitigs Source b estimates were used because data were evailsble to spportion murient

C \W@nm'mwo.smmmsmw,wmmﬁm
for T1N is 1086 tonsfyr and for total phosphorus is 194 tons/yr (Table 64). The TIN load '
reduction represests 86% of the estimated present load. The load reduction for total phosphorus
um%gfthemmatedprmlud. The springs account for the greatest reduction’in load. The
wmmmmuhunnrmmmﬁmmwmmm
total phosphorus. ' o . :

 As both mutrient and flow information is limited on the listed tributaries (Table 15), no
load reductions were estimated. However, the targets (0.3 mg/l of TIN, 0.075 mg/l of TP) will
remain the same as at the gaging stations. ' ' _

Margin of Safety

Mmmdwﬁw,mﬁnsdmmmmﬁdmmmmmﬂ :
phosphorus targsts. The nitrogen target of 0.3 mg/l for total inorganic nitrogen, per Sawyer
(an‘aumﬁrhuﬁuomthanamnfOBmuﬂofwtﬂﬁm“mmnmddby
~mnu'(19531bemwmmmmﬁmsofﬁmgm(e.g.;niuiteandmnmia). :
mm&o.msmwwhammmﬁomammmo.xmm
wwmﬁmdmﬁm_aquﬁcymhhmmwﬂommmmdhcﬂym
hkaga‘meryoiﬂ(hﬁchent_lml%), _

Anaddiﬁonalmuginofu&tywupmvidedhuedontheuﬁmatedmdldadmedin
the mutriens analyses, All'load estimates except TIN at Topaz wers in the upper 40% (60th
pmwﬂemma)ofaﬂumdbudesﬁmnuﬂablesﬂ. The average annual load of TIN at
meMﬂlMquﬁml%Sml”S. To allow for a margin of safety, 118
WM'M'MWW_M&MWWWN_Uudm

_mwm_mmmam@n.ofmmmwmmm

The need for additional data cannot be overemphasized, Information which will help to
'WthﬁmmM'Whmﬁmﬁdumﬁmbﬁ&mm
(e.8., Pocstello Creek), mnlbaekgrwnﬂmmmnlewhofspmynnduihm:nu.sddimﬂ
(e.g,m&mddhmmmmcwmmofm)mmm_
Portneuf River reach, ' :
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Ammmmm'rmm!?g ;

303(d) Hist - msm(awmmwm&mmmmwmw
mwmmmahdmwmﬁnmwummm

. ab - above

8¢ - gcre

ACP - Agricultural Conservation Progrem

8 - agriculturs o

aks - slsoknovmu _

R T g b e
phytoplankton). :

Amlnopogum hnnnneauled.

avg - avmso

AWS - agricultural water supply

.Bedloud mmmehdmgleGmM,whwhmomalongormdoupmmnhytoﬂwurumbei

BEIL - BadmlEnvmmnml,Inc

bel - befow

Bio accummlate - Mmthcmnmauonofamhmm(eg.,meemnpmnd,mﬁal)
' mmmorgmmutmmglyhlgherlevdsoﬁhefoodchm. :

Bloavai!able whenambmnee(e.g.,orgmccompmnﬂ, metal)nsavmlableﬂoruptakebynn
organism. :

Biou-mm_animh,ew-.ofmm
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BURP BenﬁmlUseRecommumpct

Thefollwnufommlacmbemedtoconmmadeow |
¥ '_@y (Cx9ISy32-F.

of - mhicibetpermmd

Char - amemberoftbsnhnmﬁnnlydoselytelatedtotheu-m Lakeu-aut,bmokuuu,bull
' dollyVirdenmmnpluofchar _

'cu-aamophyna

CRP - Conservation Reserve Program
CWB - cold water biota '

nepthﬂns-mmofuﬁmubyvohmimeuppum(manwmm)ofm

DEQ - Division of Environmental Quality
m-mmmmmmmmgm

meeddedneu ﬂwmantowhtdimmbedoabbleormthmmmmdedbyuﬁm A
mmwmmnmmmmwmm
ofnmnmwtehmmedubodbysalmmdmdotherﬁshm -»

F.PA-.U s Environmentsl Protection Agency

Erosion rate - wﬂwlﬂchuhﬂﬁommmmwmﬂorpmupmw,forummlc,wpwﬂhn
: ﬁommugmhnﬂﬁddﬁ:ﬂmngammmnstm Smllostmnyormaynutbe
depomedmabodyofwmt '

-Futrophic - atﬁmroﬂﬂ'mswwuubudwswhchmchmmmdbyhghlwﬂsofmm:m
'high biotic productivty. .

‘F- degreelFahmnhut lefoﬂowmgtbrmﬂambeuaedtoemml’uhmhmmto
centigrade (C): (F-32)x8/9~C.

FSA - Food Security Act
f - feet
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' : safples. For g e measurements of 3 samples were 8, S, and
11. The product of those measurepsonts 8x5x11=440.. The cube root of 440 is :
3/440="76. Therefore the geometriiniean 68,5, and 11i87.6. -

Hydrograph - bow the flow of  streaf changes ovés the year. The hydrograph of a typical
followed by decreasingly lower flows through the early full after which flows will increase
due to increased precipitation. . o '

mAPA-mahoAdmhﬁjunﬁveProgedm'M E

m?e-mmmmofmme@‘ |

Intergravel dissolved oxygen - dissolved oxygen in water flowing through the upper layers of the
streambed. Intergravel dissolved oxygesi is essential for the survival of salmonid eggs

| buried in the subsurface pravels, | _

1-er |

" Lentic - non-flowing water (e.g., lakes and reservoirs).

ms-mnotswings

In - natural logasithm . - - |

m-mmﬁgmqmm_@,mmmmmmm.mm.

M'M-mammmwu;mpumm@g.mﬁq)
allocated to a non-point source which, if not exceeded, should result in the support of

Loading - total amount of & pollutant cotering a waterbody usally expressed in mass per unit
tifoe (c.., tona/dny). Londing is calculsted by multiplying the concentration by fow.

" Lotic - flowing water (6.5, streams).
- square meter
m® - cubic meter -
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-mamumbywhchabadundmedmmformmmmnﬂm

'Otgmcmpmmd wbm—buedcompamﬂswh:chmbenmml(e.g.,femlmataml)or
hlmlanmade(e.g polychimnstedbxphmyl)mongm.

compmmd orgnmccompmdawlndlmdudechhmmstufwmhmm
made(e.g,polyuhlommdblphmyi)
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Periphyton - Orglsiny, ¢.&, microscopic plants and animals, which are ttached to submerged
objects such as plant stems, rocks, etc.
 Phytoplankton - tiny floating plants (¢.g., algae, diatoms).

Poky - Pocatello
ppm - patts per million _

Prisary Castact Recroation - water-reated sciivities (6.5., swismuing) where ingestion of water
PSTP - Pocatello Sewage Treatment Plant
R -river .
R? - correlation index; s measuretment of the relationship between two variables in a correlation
snalysis, _R’nngd&omotolwhhﬂwwha'dowm'lindicaﬁnsthemm
el I'nml"ip. _ . ) .

w-mmm&mmmwmifudnﬁmﬂﬁpm For exampls,
apnﬁﬁverdaﬁgnsﬁpaﬂsbbummhﬁvi&uﬂ’nh&ghmdhlmgﬂlofm&hs. '

Ripaisn - that arca next to & stream that is beavily influonced by the stream through the
Mﬁmwammmmmm :

| sma-m”mﬁmmwdmmmmm,mm

. SAWQP - State Agricultursl Water Quality Program |

m-'wm-m'mqﬂmaﬂm_pm:mmafm.

5D - standard deviation | .

SE - standard error

Sw@dwcmmmmém-ﬂm“ﬁﬁﬁu(eg.,wmmdmi

140



wEaRe

_ oy rate - m@m)ofmonthatiadepoaitedmabodyofm
' Sedimtlilmd mpu'mlthme(e.g.,mmlyw)ofsed:mmtmthmawuerbody.

Sedtmmm mofudmunhnﬁomanareaoﬂmd or length of stream that is depasited in
bodye:qnuaedinmpermoﬂengihp«ﬁm(eg tong/acre/year,

Sinuosity -'théamiugmmﬁmmm@e.,mmmammy
opp. - - species .
8S- mnpmdedudmm,uhnomdspawmng

Standards - mammufpolhﬂamheymdwhdlawatubodywﬂhotmpponmbemﬁuﬂm
Amdmdiahmdmoﬂimlstatemdﬁdemlnﬂesorregﬂm :

suspended'sedi:m sediment which is suspended in the water column. |
Target - anmnnofponumuyonduduchawatabodywﬂnotmpponmbemﬁmlm A

target is not inchaded in official state rules or regulations. Targets are often associated
wﬂmmmmﬁymﬁaﬁsmﬂwﬂeﬂt&mﬂmmﬁc -

understanding.

' 'I'lN total inorganic nitrogen - thewpmcmmpcnﬂnofmogmmuymwhnhum
madﬂymdabhﬁorupﬂkebyphmaoralmmmduniwe+mm+mm

"I‘MDL totilmmmmdadyhad maxi:mnnamountnfpollm:utwhchmbempumdnna |
daﬂybusmnwntubodywhhouta&ewngbmaﬁmluuohhemwbody _

"IPtnhlphospho:m

TSI- u'ophcmindex amethodtoelamfytheh'op!uc(gmaﬂy lhumountofmmunts)
ltateofhkudevelopedby(!arbon(lm

" TSS - total suspended solids. Tqulmspmdedmhdsimhdemommcmpmmmtfmmdh\
. measurements of suspended sedimesit.

Turbidity - the ability of water to pass light, 'Egh&huﬁdi&imﬁhhieuﬁglnm_mm
water. . : :
g/l - micrograms per liter, }Qoouylé'l_mgﬂ,a_lmhéqtﬁvalentwpartspabmkm
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um - nﬁu-ons(nﬁmetm), IOOOnim-_L,_m R
USGS - U. S: Gwlogwalvaey '

| Wasteloudullocaﬁon Mﬁmhmumnymmeduampumm(e.g,
tons/day)-allocated ta a point source (.g.;:an NPDES-permitted dischargs) which, if not
e:meeded, nwuldmhmthemppmofbemﬁmlummthma-waterhody

_ Wutu-body stream,lalm.orreaervmr

¥r - year
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Appendix A

State of Idaho water quality standards
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AppendixB

Results of Beneficial Use Reconnaissance Project Monitoring
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Appendix C



Toble C-1. Fecs! cofifrm (coloaies/100 ml) information from the Portneuf River subbasin (from Southeastem District Health Department

unpublished dats). '
Colonies’100 mi by site* __
) - Thra & below Ikt to ~ Nest Near LHS
“Year Month - Day Pocatello  Rainey Park Mink Croek Raincy Park McCammon to McCammon  Near LHB
1990 7 5 80
7 16 150
8 15 360
B 21 300
8 21 140
8 21 140
. 8 21 n
1991 6 13 299
: p 17 I - 100
§ 17 il
6 17 130
§ 1”7 93
6 17 95
6 17 98
6 17 B . - 110
6 17 . ' ' o 1o
6 19 340 -
6 - 28 360
T 7 3 350
7 3 - 400
7 15 310 -
" T 16 560 100 140 49
7 16 : 80 250 42
7 16 64
7 3 550 20
7 3 1600 60
1 23 700 150
7 29 440 100
.7 .29 520 ]
7 29 B840 -4
7 29 : 110
8 5 340 250
8 5 1500 - 200
8 5 1200 150
8 5 30 S
8 19 670 9300 90 130 170
i 19 s70 : 66 190 170
& 12 1200 79 150
8 19 120
8 26 14000 170 60
8 ‘26 2500 8 -
8 26 1600 50
8 26 30 ;
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Table C-}. Continued.

~Colonied/100 mi by site®

Year

EEERLEERESELEPRER SR EEEEEEE R

130
)
21
n
16
7
11
27
280
51
2t
35
3
20

T e L P L e R L L L L E T L L L L T T rrpan,

PR RAR MO N SANORRN ORI RF T T LT XFTRL L TN ANNN AN RO

1951
1992

161



Table C-1. Cemtinved. - .

] Coloniea'100 ml by gite*
Thia & below . Inkomn to- Near Near LHS
Year Mot Day Pocatello Park Mink Creek Park McCanmon to McCanmon  Near LHS
1992 5 10 120
5 10 180
5 10 210
s 10 130
5 10 140
5 10 190
5 13 120
5 13 180
5 i3 *210
5 13 130
5 13 - 140
5 13 120
6 n 340
6 29 1500
7 20 460 56
7 20 1100 69
7 20 400 30
7 20 490
7 0 - 430 »
1993 5 18 700 §00
. 5 1] 600 . 300
6 8 900
6 B 1400
6 21 350
6 28 - 69
5 2% 1
7 20 97
7 21 160 -
7 2i 100
7 21 . . 100
1994 6 20 106 13 -
: & 2 293 ’
6 21 e ' 200
6 21 : - 13
7 12 . 150 10 . ’
7 12 1100 .
8 1 »
s 11 160
*1 35=].sva Hot Springs
- #9grinal rumber exceads mumber Heted
Acoumt(s) of Esherichia coli
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Table C-2. Fecal coliform (colonies/100 ml) information from the Portneuf River subbasin

. Coloniea/100 ml by site
i Year Month Day Discharge Tyhee Pocatello Marsh Topax
1989 7 18 110 44
1989 8 - 14 268 * 130
- 1989 9 18 354 450
1989 11 20 480 ° 9
1950 1 25 468 * 20
1990 3 15 508 * 12
1990 5 16 259 e 8
1990 7 24 194 51
1990 9 13 250 39
1950 1 14 64 60
1990 11 15 172 78 '
1991 1 - 15 65 69
1991 1 21 182 36 )
1991 3 14 14 _ _ 20
1991 .3 15 265 * 14
1991 5 16 4an 100
1991 5 17 91 " 140
1991 7 s 47 - 180
1991 7 9- 52 " 120
1991 9 17 56 : 51
1991 9 18 85 160 -
1991 11 21 443 . 6
1992 1 15 452 23 B
1992 3 16 470 22
1992 5 14 105 25
1992 7 27 132 . 25
1992 9 28 239 * 16
1992 1t 18 159  * 320
1992 11 19 45 ' 420
1993 1 13 151 . 2
1993 1 14 55 » 22
1993 3 17 148 ' 160
1993 3 18 334 31
1993 5. 24 133 150
1993 5 25 759 120
1993 7 19 51 370
1693 7 42 ' 200

20
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Table C-2. Continued.

- . ' _ Colonies/100 ml by site
Year Month - Day Discharge Tyhee Pocatello Marsh Topaz
1993 9 22 120 ¢ 80
1993 9 23 58 . : -38
1993 11 23 . 480 * I5
1994 1 18 - 473 43
1994 3 23 . 534 o 2
1994 -5 17 231 68
1994 7 12 96 88
1994 9 20 265 35
1994 11 23 T35 93
1994 11 28 195 _ .21 -
1995 1 18 75 ' 71
1995 1 18 247 ' - 86
1995 3 23 115 300
1995 3 24 437 . " 500
1995 5 17 92 _ ' 720
© 1995 5 17 433 220
. 1995 -7 13 42 . 150
1995 7 - 13 - 38 . 130 :
1995 9 .20 . 66 S ' 140
1995 9 20 103 . § 270
1996 4 23 - 107 ° .15
1996 4 24 " 588 : 150 .
1996 4 24 310 : 140
1996 5 21 . 1110 _ 190 :
1996 5 22 696 : ' 160 -~
1996 5 23 160 B 280
1996 6 13 n o 160
1996 6 19 228 - o 100
1996 6 20 324 : 170
1996 7 16 68 : 600 '
1996 7 16 219 o © 290
1996 7 17 103 220
1996 8 . 20 45 : 540
1996 8 20 158 : o |
1996 - 8 21 68 : 180
1996 9 17 - 220 ' 80O
1996 9 18 93 . 620.
1996 9

18 94 R 110

*rasults based on counts outside ideal colony range
-  1e4




Tgblc C-3 Feoal streptocooci (eolomaalloo ml) information from ﬂml’orumlwaer subbasin
(&m US{E mtar resources dm) :

_ Colonies/100 ml by site

Month Day Discharge Tyhse  Pocatello Marsh Topaz
1989 7 18 110 89
1989 8 14 268 98
1980 9 18 354 440
1989 11 20 480 = 260
1990 1 25 468 40
1990 3 15 508 41
1990 5 16 259 . 48.
1990 -7 24 194 © 79
1990 9 13 o250 0 M o
1990 11 14 64 * : , 400
1990 11 . 15 172 . 104 :
1991 1 15 65 . 500
1991 1 21 182 93
1991 "3 14 74 . : 110 .
1991 3 15 265 - . 39
1991 - 5 16 M - 100
1991 5 17 91 I ' 390
1991 7 B . 47 . : 580
1991 -7 9 62 . 110 -
1991 9 17 66 _ 160
1991 9 18 85 95
1991 11 21 448 63
1992 1 15 452 * 540
1992 3 16 470 50 "
1992 5 14 105 79
1992 -7 27 182 47
1992 9 28 "239 " 36
1992 11 18 159 130
1992 11 19 45 210
1993 1 13 151 44 :
1993 1 14 55 _ ' 410
1993 3 17 148 2000
1993 3 18 334 _ 1400
1993 5 24 133 ® ) ~ 17
1993 5 25 . 759 . 180 '
1993 7 19 51 : 4
1993 7 - 20 42 . 15
1993 9 22 120 * 27
1993 9 23 58 . . 17




T _ o Colonies/100 ml by site
Year ~ Month _ Day Discharge . Tyhee  Pocatello  Mamsh Topaz
1993 11 23 - 480 27
1994 1 18 473 150
1994 3 23 534 © 22
1994 5 17 231 150
1994 7 12 96 41
1994 9 20 . 265 64
1994 11 23 35 160
1994 11 28 198 70
1995 1 18 15 » 1500
1995 1 18 247 . 910
1995 3 23 - 115 R ' 450
1995 3 24 . 437 ‘ . 380
1995 5 17 92 140
1995 5 17 433 » 110
. 1995 7 13 42 . e 170
1995 7 13 - 38 . : 200 o
1995 9 20 103 oo 240
1996 4 24 588 . 100
1996 4 24 310 _ ' . 8
1995 5 21 1110 470
1996 . 5 22 696 _ _ 200
. 1996 5 23 160 - . ' 410 .
1996 6 18 -7 - 240
1996 6 19 228 © 150
1996 6 20 324 260 :
1996 7 16 -68 - - 470
1996 7 16 T 219 - 190
1995 7 17 103 - » ~ 110
1996 8 20 45 110
1996 - 8 20 © 158 b .2
1996 8. 21 68 T 200
1996 o 17 220 . : 2100
1996 9 18 93 - . 1000
1996 9 18 94 . 300

*results based on counts outside ideal colony range
~actual mumber excesds number listed
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Table C-4. Bacteria counts {(colonies/100 mi) in the Portneuf River subbasin, November 1985 to July 1986 (from Drewea 1987),

' . Location* - )
' ' ~ Jenkins Sorrell  South Fork North Fork
Year  Date Count = DempseyCr Canyon JacksonCr RapidCr IndianCr  Canyon Pocatsllo Cr Pocatello Cr -
1985 .18Nov  Fecal coliform <10 - 100 10 550 20 10 <10
S Focal streptococcus 60, - 3l 180 8200 1200 610 TO0
1986 25Feb  Fecalcoliform <10 1300 20 70 40- 950 10 30
. : Fecal streptocoocus 330 930 430 7500 430 890 270 270
10Mar  Fecal coliform 10 - 10 20 330 <10 210 <10
. Fecal streptococeus - 960 - - 52 650 2900 270 1300 830
24Mar  Fecal coliform 40 - 120 20 40 100 - 120 10
* Fecal streptococcus 220 - 170 230 460 50 180 . 4100
11Apr  Fecal coliform 170 - .40 40 50 80 170 10
Fecal streptococeus 1000~ - 660 670 600 500 610 2100
22 Apr . Fecal coliform 60 - 140 o @ 4 30 180 10
Fecal streptococcus 490 . - 1300 640 1400 820 850 | 2400
-6Mey  Fecal coliform 150 - 350 50 180 640 180 10
Fecal streptococcus 100 - 380 230 580 220 220 820
20May - Fecal colifonn 200 - 1100 500 630 2300 . 100 10.
Focal streptococous 300 - 550 340 2000 20 110 150
6hun  Fecal coliform 220 . 150 100 120 1100 350 110
Fecal streptococcus 240 - 300 190 20000 600 - 3300 740
© 17Jun  Fecal coliform 180 . - 610 300 1410 - 2900 920 100
- Fecal streptococcus 170 - 2190 530 3200 970 4200 760
8 Jul Fecal coliform 40 .- - 370 140 1200 6700 1400 150

. Fecal streptococeus 240 - 2200 - 70 6300 48000 2500 1400

*CFcreei:



" Table C-5. Bacteria counts (eolomesflOO ml) in the Portneuf River subbasin in the vicinity of Pocatello, August 1977 (from

Eoology Consultants 1977).

Location*
. .Upstream  Downstream - Downstream Spnngnr
Coliform ' Cheyerne Ave  USHwy 30 - Simplot Simpiot - NrFrontage Rowland's Frontage
count -~ Sample bridge bridge dischatge = discharge Rdbridge  Dairy Rd bridge
Fecal 1 170 85 50 1070 85 60 <2
. 2 - 100 50 - 1600 - 60 ' 50 . =2
."Total 1 330 850 670 - 1200 690 520 75
T 2 - 1000

490 2500 1000 1820 80

' *Hwy=ﬁighway, Nr=near, Rd=road




Table C-6. Fecal eotifonm ssaypling s Misk Crock, lower Portacaf River, and Pocatello Creek,
August 1o October 1998,

- Fecal coliform
Stream Date - Site colonies/100 m!
Mink Creek 371858 FS bonndary ) ]
&/1'M8 Pormenf Road bridge 100
8724198 FS boundary 200
8/24098 . Porneuf Road bridge 100
_ S3m8 _West Fouk ) 52
-9/3/9% #bove East Fork 68
93798 Enst Fork 120
303 Porinenf Road bridge /]
Portnenf River 9/3/98 Ralucy Park 82
1071598 Rainey Pak* 36
1071598 Rainey Park* 62
8/18/98 downstream of concrete charinel 110
8/18/9% Nuorth City Pmk 260
8/1%/9% North Mein Bridge 210
#1598 Noréh North Main Bridge ) 130
/18/98 conflisence with Pocatello Creek TNTC»*
R18/98 Kraft Road Bridge NCH=»
8/24/98 above Pocateflo Creek 520
32498 Kraft Road Bridge 620
91398 above Pocateflo Creck 329 n
: ) T 9308 _ Kraft Road Bridge 60 ~
Pocatelio Creek 824/98 RR culvert 1360
9/3/98 Fire Station 140 L
9/3/98 mauth 140
5/22/98 Parki Road 540
5/22/98 month 680
*collected by Pocatello High School students
**io0 nimencms 10 cowt '
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Table C-7. Fecal coliforn conceatrations at six kitos (P1 % 6 - upetream to downetresm) in the Dewney Canal
reach of the Portwend Rives, 1995-1997 (fhomn Rudel 1998). Primary contact recrestion standards spply from
May to Soptember. - y .

~Pl

10
14
130
330
560
250
440
130
20
400

) L]
ggnggssSzes

~n2§8889RS

~SRE2RSR8%

ﬁ31m133732

e

893R3Iq==8%
RARASEZRK8ES

2388888288

A PTITIIT:

E~g83R=22%y

. IMZSNIMNSﬁ

e

e
&
. -y

NTRIBRY

~88x888e

LEEEEE 3B

2Be8Rg8s
SEREERSR

1314”55M

e iEHE LY

#the goometric mean is for the preceding 30-day period inclusive
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Appendix D

+ Additional sediment information



~ Table -1, Suspended sediment (88) from tributaries in the lower Portneuf River, November 1985 to July 1986 (from Drewes 1987).

. ‘ S8 (mp/l) by site* .
NorthFork  SouthFork  Somell Indian Rapid Jackson  Jemking = Dempsey
Year Date _ Pocatello Cr_ Pocatello Cr  Canyon Creek Cresk  Creek Canyon Creek -
11985 18 Nov 8 1680 34 24 2 <2 6
© 1986 ‘22 Feb 896 30 472 560 288 200 228 74
23 Mar - 126 54 . 58 44 106 76 50 -
11 Apr 696 208 224 110 230 228 192
22 Apr 300 216 142 - 90 '104 144 184
6 May yrv) 112 66 152 86 140 184.
20 May 176 98 154 54 118 204 -226
3 June 114 "46 52 50 56 74 246
17 Juns. 78 36 42- 28 18 38 64
8 Tuly 42 10 72 4 6 2 .2

*Cr=creek
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Table D-3. Turbidity and Total Suspended Solids (TSS) monitoring in streams in the Portneuf River subbasin.

Turbidity TSS

__Waterbody Date Site _(NTU) _mg/l . Source
. Bell Marsh ' May 82 Lower 29 18 Geoff Hogander, BLM, personal communication’
- . Upper 25 11 : -
Sept 82 Lower . 45 3
: Upper ) 22 8
July 83 . Lower 1 1S
Upper 67 . <2
Marsh Apr 96 Bridge W of McCammon 25 116 Richard Scully, IDFG, petsonal communication
: . : Bridge W of Arimo 12
- May 96 Bridge W of McCammon 23 176
: Bridge W of Arimo 24
Below mouth of Walker Cr - 144
June 96  Bridge W of McCammon 15 - 134
~ Bridge W of Arimo 10
Below mouth of Walker Cr 78
July96  Bridge W of McCammon 15 79
: . 'BridgeWaf Arimo =~ 10
_ Below mouth of Walker Cr 36
Aug9  Bridge W of McCammon 7 57

Below mouth ofWaJlner_Cr . 29.

Portneuf . Oct9  mear old Hwy 30 bridge 32 Royer and Minshall 1997




Table D-4. Sediment delivery resulting from streambank erosion for streams in the upper
Portnenf River subbasin (from Soil Conservation Sexvice 1993).

Length

Sodiment  Sed

Sediment  Sodiment deliveredto delivered b

11

283

. 'yield delivery river  river per mi
Waterbody (miles)  (tons/year) . rmatio  (fons/year) (tons/year)
Portneuf 180 100 180 _
Pebble 20.5 625 9% 563 27.5
Downey Canal 3 2410 100 2410 3013
King 19 100 20 20 1.1
- Twentyfourmile 17 1190 &0 714 420
Eighteenmile . 175 40 70 _
Toponcs 31.5 60 80 48 15
Canals/ditches 60 1mn 155

177



Table D-5. Mean annyal computed sediment discharge at the USGS
Tyhee and Pocatello surface-water stations, 1950-19389 (from

Bechtel Environmental, Inc. 1996)."
Discharge (tons/year)
Year " Pocatello Tyhee
1950 , 65,600
1951 31,500
1952 48,000
1953 28,500
1954 16,400
1955 13,400
1956 24,000
1957 - : 36,800
1958 33,800
1959 18,600
1960 . 18,600
1961 T 12,600
1962 49,600
1963 31,300
1964 38,500
1965 49,500
1966 - 19,800
1967 27,200
1968 22,900
1969 60,400
1970 33,900
1971 T 107,600
1972 - 107,900
1973 _ 51,800
1974 . - 81,100
1975 T 98700
1976 83,700
1977 © 14,000
. 1978 42,400
. 1979 22100
1980 69,300 -
1981 26,900
1982 - 85,300
1983 © 171,400
1984 239,000
1983 70,700 1,770
1986 161,200 . 33250
1987 25,800 . 9,000
11988 15,000 ' . 6,490

1989 26,400 6,460




Table D-6. Mean oompuw_d sediment dlschu'ge by month at two gites on the PBMeufRivw_ (from Bechtel Environmental 1996).

' Time . Discharge (tons/month) -
Site period - Jan Febb  Mar.  Apr May Jun . Tl Aug- Seg Oct -Nov Dec Toml

Pocatello 1950-1989 2920 4,350 6,500 10,936 15,670 5,800 630 460 850 1,540 2270 2,620 54,500
Tyhee = 1985-1989 1,030 1,510 2,540 2840 2,070 480 200 360 600 920 930 930 14,510




Table D-7. “Turbidty monitoring at 10 sites fn the Portoeuf River, 1969-1971 (from Minshall and Andresis 1973)

Siphon Road  Batiso Road

Yoar  _ Mouth _  bridge _  bridge -
1968 Septembér -« 8 30
'1969 = Febmmy 9 61
. Septomber g . 36
1970 Februmy 153 172
1571 - Febmay 61 80

) Below Ahuw

Wilin ~ Abave Balow Below LavaHot Lava Hot Pebble  Chesterfield
Pocaelle - Pocutdlo Inkom MoCmnn Springs Speings Croek - Dam

39 36, 56 0 L+ - 4 8

44 49 64 &l 49 61 68 ]

39 . 42 39, .8 4 20 B 42

163 137 120 109 49 . 61 26 0

81 36 m 4 56 o 61 -

" *gites arc vary genarsl and procead upstream left to sight



TabloD-8. Ratea nacd 10 catimate sodkiont loads for the Porineuf River subbagin,

En-nnuh Sediment ﬂmﬁdﬂ Sediment yield &nlnntlad

Sowroe

ladwo  _ (oopoin) dcmyoss _Gomhehn) _Goowmit Cooaty)
Deyland . 13 15% 1.95
SAWGPMd 52 15% o
CRPInd ) , T
l'mgﬂqhnd gravily 1
Irrigated ag land - lpnnklur 1
Rangobesd 12 2% 0251
Foreat - shove Pocstello 0.00825
abovo Marsh L am
Ripuring®
Dowaey Conal 300
Upper canale/ditchon 269
Portnouf River . - 401
Marsh Crock 40,1
Tributasies ) 339
Water s

Utban - Pocatello ’ _ 009

ummmm-ﬂmmm)
Jomtin Krnjussil (SCC), Cacvin Sammr-Sarith s Torrl Bisvermer; (MRS}

- ER - Partaouf Boil and Watar Couservation District 1996, SDR - Mansh

Croek valué frasm Cariboa Natlorwd Forest 1985

2DiL - Rebarts 1977

BDR - Rebarts 1977 ’

ER - BLM 1987, SDR - svarge frorn Oshorn & Madwsitek] 1986
D - Casihen National Forest 1985

D - Casibon Nitlonal Forml 1985

8D ~ Caribon Ratioual Formi 1985

8ol Conservstion Service 1993, Ruddl 1998

Soil Conservation Bervice 1993

Sail Conscrvation Seyvice 1993

Hatimated besed on Portnauf Rives figure

Tribwriary sversge fham Soil Conssrvation Secvics 1993

Todd Mageis (DEQ, parscon] ccsmmmlontion)

" ¥input of sediment from riparian srows (1.+., streambanky) based e stream length rather than riparins arce
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Tabie E-1. Mean values for surface witer parameters measured at 16 sites inthe
_Porm:fnivainlhePomﬂoammlulyandOdnba.IMandFabrmrymdApm,
1993 (from Bechtel Envirogmental 1996).

Total Ortho- .
) saspended  Amymonia Nitrate phosphate Total
: solids NH3asN NO3asN PO4as?P
Value (mgh) (g  (me/D (mg)  (mp/l)

" Mean* 14.5 0.5 12 - . 026 034
Number of sites 14 16¥** 16 16 16 -
Range** 40-520 0334 042226 0.03-097 006105

*gverags of all values for all sampling perinds énd all sampling sites h
**range of mezn values by sampling site -
**egmmonis not detected at 10 siteswl;ichwaassmedmbeowmwmging
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Table E-4. Continued,

) Total
Total  Total Kjcldahl Total * Ortho-
ammonia nitcate/nitrite nitrogen  phosphorus  phosphate
Site _ Date (meM)  (mpM) . (mg/l) (mpl) (mpM)

Indian " 18 Nov 85 2.120 0.29 0.0% 0.059
22 Feb 36 0.061 23717 1.56 .09 0.093

10Mar86  0.110 272 1.1 0.085

. 23Mxr 86 0.021 1743 036 0.1 0.060

11 Apr 86 0.095 0.822 0.39 02 0.030

"22Apr86 0086 0.790 0.47 02 0.035

_6May 86 0.101 0.829 0.57 02 0.036

20May 86  0.026 0.850 0.49 0.1 0.030

3 June 85 0.018 1.028 0.49 0.1 0.033

17Jme 86  9.021 1.926 0.34 0.1 0.034

8 July 86 0.043 1.836 0.33 0.1 0.044

Rapid 18 Nov 85 . 1.120 1.12 0.06 0.039

. 22Fcb 86  0.088 1.783 1.00 0s 0.050

10Mar8  0.070 1.07 0.3 0,049

23Mzar 86 0.034 0.179 0.90 02 0.054

11 Apr 86 0.160 0.693 0.67 -03 0.037

22 Apr86  0.110 0.704 0.55 02 0,033
& May 86 0,045 0.648 0.35 0.1 0.021

20May 86 - 0022 - 0.454 0.56 0.2 0.023

3fune 86  0.018 . 046 037 0.1 0.013

17hme 86  0.026 1.2i1 0.99 0.4 0.127

o SJuly36  0.020 1.287 036 0.1 0.041
Iackscn 18 Nov 85 2.320 0.10 - <005 0.047
) 22 Feb 86 0.025 1.869 0.84 03 o.omn
10Mar8s  0.087 1.02 02 0.047

B Mar36 0550 1297 078 0.2 0.061.

11 Apr 86 0.305 .0.872 0.55 0.2 0.028

22Apr6 0118 . 0.768 0.72 03 0.032

6May86  0.105 0.632 "0.56 0.2 0.032 -

20May 36 0.027 - 0.425 0.83 03 0.034

3 June 36 0.008 0.364 044 0.1 0018

17lne 86  0.050 0959 027 0.1 0.045

8 July 86 0,055 3.160 0.53 02 0.107

Jenkins Canyon 22 Feb 86 0434 4410 1.98 0.9 0402
Dempsey 18 Nov 0.266 0.13 <0.05 0.013
‘ 2Fb . 0024 1.170 0.53 0.1 0,006
10 Mar 0.030 1.20 03 0,034

23 Mar 0.025 0.580 0,60 0.1 - 0.039

11 Apr 0.489 0497 0.67 02 0.015

22 Apr 0.004 0.253 0.91 .02 0.020

6 May 0.153 0.342 .0.80 02 0.030

20 May 0.023 0.157 0.99 03 0,024

3 June 0.033 0.159 0.39 0.2 0.010

17 hune 0.021 0.304 0.33 0.1 0010

8 July 0478 0.63 0.1 0,019




Table E-6. Nitrate (mg/l) monitoring s 10 sites in the Portmenf River, 1965-1971 {from Minshall and Andrevs 1973). ]

Nitrate (23 N) by slte*
i, Below Above :
SiphonRoad BsiseRoad  Within Abave Below Below LavaHot  LavaHot Pebble  Chesterficld

Year Month bridge tiridge Poostello  Pooatcllo Inkom  MoCammon__ Springs Springs Creek Dam
1967 September 20 38 UL 04 1.2 02 0.5 0.7 03 0.5
1969 February 8 1.9 1.6 1.5 L5 13 14 1.6 1.6 0.7
) September 0.7 0.0 0.2 0.2 . 08 0.0 0.0 0.0 0.6 0.0
1970 Febrary 6 is 31 IRy i8 13 11 13 1.5 L1
1971 February 20 2] 1.5 1.5 14 15 13 1.6 1.4 -

*3ieg are very general and proceed upstrestn left to right



Appendix F

" Summary of regression/correlation statistics
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Appendix G

Methods to estimate nutrient loads



Meﬁmds ) ﬁo'EstJmate‘ Nutrient Loads at'USGS"Sm‘faoe-' ‘water Stations
ot ,

Mmatqlrm-tmd“naudonljscsnm RS

Pmuﬁloadsweuﬂmatedumhmrhw—wuermmumsmfomaﬁm@e. flow
and nstrient concentrations) collected by the U. S. Geologicdl Suivey. Some of the information
from the Tybes site includes information gatheéred at Siphioh Hoad from September 1972 to March
1975 (5 daies). Siphon Road is upstream of Tyheo abotit bo river Hiile. 'As mentioned in the
main tet, daily flow information was used to éstimate nutrient concentration from the regression
equation (the regression method). For example, flow for I November 1955 at the Topaz surface-
water station was 110 cfs. Pmungtlmvah:emﬂ:eﬂuwtotalphosphoms('m)reslmm
equm(Appendun

TP Concentration = 0.000367(1 10}-0 01252,

yleldaatmalphosphomscomumﬁonmmgﬂofom Tomvmmgﬂmtotomfday,
omeentnhonhnmhphedbylheﬂowmdhyOO&?(amvmnMor),

Tons/day of TP = mmgmx(mowﬁ)xoooz?

or 0,008 tons/day. Endldaﬂyhadwthenmndwyaddthemalload(wtalnwrgamc -
nitrogen = Tables G-1, G-2, G-3, G\4; total phosphorus - Tables G-5, G-6, G-7, G-8). The
wm:dloadwuemmued&mmﬂlmdsﬁ'omwssm 1995,

' : Euhﬂwmmwmmmwwwmﬁmwdmfﬂw
could actually explain any of the variance in nuttient concentrations, The 95% omﬁdemelinnt

. walusedtddetemineaigmﬁm

mempmmpurpomluadsmﬂsocdwlatedbuedonavmgemomhlyloadmd
mean nutrient concentration (the mean method). To continue with the Topaz example, the
average flow for November 1955 was 126 cfs, The mean concentration for total phosphorus
MmﬁumpluwﬂwwduﬁoTopazgageﬁnm 1993 to 1996was0054mgn(1‘al:le38)
mmrﬂ:marethmpm!muthefolbwmgequm

Tomfdayost"l‘l’ MMConmtmﬂ)xMunMonﬂﬂyﬂow)xSOdathxoom7

Based on this method, there was a total phosphorus load for November 1955 of 0.55 tons/yr
versus 0.34 tons/yr using the regression method.” Each monthly load was then summed to yield
the annual load (total inorganic nitrogen - Tables G-9, G-10, G-11, G-12; total phosphorus -
Tables G-13, G\-14 G-lS G-16). Theavensemmalloadwasesumatedﬁ'omumualbad&ﬁ'om
1959 to 1995. - .
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. The mean method was used to calculste target loads. mtnrget_emmmﬁon(o.Smyl
wulhmgaﬁoﬂuogmmdoms\rpmphpsphom)wmhsﬁmedﬁnhemmmﬁm
(totalmgaﬁcnitmsen--'rablcl G-17, G-18, G-19,'G-20;totalphosphonu-'l‘abla G-21, G-22,
. G-23,G-249). S
o smits | | |
" Confidence limits were calculated for the average anmush loads estimsted by both methods

fir both putrients (Table 58). A 95% confidence level was used. N
Estimated Loads from Nutrient Sonrces in the Lower Portueuf River

ch&dlpan'ﬂemofmﬁmmﬁngwmﬁmhadsummduﬁe_ |
Tyhecmrﬁm—vmumwe:demﬁed mﬁmmwﬁd:gmdmhehohduua

N bwksmuﬂﬂ'lmmilﬂ\eload'uthe]‘mllcgagem The methods used to estimate nutrient

'loadng;ﬂnegasemﬁswuednbove.

- Ilfofmmmhﬂﬂwm;hedﬁuﬂmdlomﬂmxbqukwuudinamddm
. and attendait aress were taken from Surface and Wesscl (1995): The model generates pollutant
m.mmothndmmdphaﬁon(gﬁmmdmbemmfmhemﬂ)m :
-M-Wwﬁchgmbnmdmﬂutypad‘lmﬂmi.c.,pamhnpm’mﬁwm
Mmmmmmﬁwmwmmummmm_
Pocatello were used. Toddmgﬂré,ldahnmviﬁonofﬁnvirmnnntﬂq“aﬁty,utupmdmthe -
model for the TMDL. The results are presented in Table G-25.

: nmmbemmamqmm,mmmmofmmmmm
umw-.mhﬂsquumwu«nmﬁmm;sﬁnumefmw
Sunhaamiowoﬂdmﬂ‘mnﬁorka.umagaguwdomat'aﬁmeufmmmmﬁ
(c.g.,spdngmwmdtnrmw.weuhuthmdsm). However, this double counting was

fielt 1o have a minimal effect on the numbers generated and was ignored.

mmwmumawmnsmmm Information
ontoulmdmmdydﬂuemﬂowmdmumﬁhlymuiemmmﬁmaﬁu 1986

waspraﬁdedbyPSIPpmmd(BmHokmmnndedyRou). Only ammonia and ortho
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il i othée yoars ftal ortho phosphate wajs mpasured ol rth phosphato sbers were
lumped together for the load estimate. T .

MmmmmPSmemq,mwmmy,mw

cffinent on 24, 25 June 1998 I‘he%hmnunlplingindimdthatmthqphosphate(&n?mw
upbsphmu)nptumdw.%ofthewtﬂphoap}bms(l.mmgﬂuphosphmm)mmi

. From information provided by the city, mean daily flow per month and mean daily
mmmhﬁmofmmdamd'mthophosphmmwmgﬂby-nmﬁﬁlemlmm
July 1998. ffhewmmnduiljﬁwpumorﬁh(mss-mga)wmlﬁpﬁdbythew
mﬂndaﬂyoomtaﬁm(l%&l”ﬂlthedmpunoﬁh.md&ﬂﬂﬂwmmenmmﬂy
Toad. Sumofﬁemnhlylmd:wﬂnﬂmmdhﬂwmromfmmmrm To
mmmmmhaumwmmmmmadwqum
bunedogswm'arnms('rableﬁazﬁ). , B .

WMOMWMMMM(G&MHBI;MMMIML For this
evaluation, Perry and Clark’s grouping of four systems was used. The systems generally going
- mwmmmmswmmwmsmwmsm

mwrmsmwnymwmmmm@wmw E

Topmjaﬁlmd,ﬂowmdmﬁimteommtmﬁmuwﬁe-:eqﬁmd. For some springs,
average flow was based on only three measurements, ¢.8., Swanson Rosd, East Side, and -
Papoose springs groupa (Table G-27). Baﬁsp_Springshadﬂ:elugmmnbaofmeawmnta
with flow ranging from 5.73 to 60 cfs. Al measurements except & 7.2 cfs observation questioned
by Balmer and Noble (1979) were used to get average flow of 28.9 fs at Batise Springs (Yable
G-28). Of nine measurements used to estimate flow from Batise Springs, only a three
measurement-average of 5.73 cfs were less than 20 cfs. K, for example, these values were not
mdmmmmnmsmmmmmmm
flows would increase 1o 38.8 ofs. Such an increase of almost 10 cfs would substantially raise the
estimated input of nutrients froi the Springs to the Portneuf River. To estimate flow out of
Baﬁnsmsymp,Z.OG_cﬁ(thediﬂ’ewminﬂowammedbmeandClark[1990].
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urbetwoen Batise Springs aud the Batse Spring group) was added to the sverage flow out of Batise
Ehminﬂnwamafoivuminﬂ!wmtmlybbemﬂsoby
sroundwater (Jacobson 1982, Bechtel Environmesital, Tt 1994). Brock (1989) estimated -
addiﬁonﬂﬂawmmmﬂwmchatlﬁ.s&ﬁcmthﬂmudhmmﬁew
. ~Carson Street to Rowlands and 1233 cﬁﬁmﬂw?ﬂﬂ?mwww Although,
'muﬁmuummuhwﬂom(swmmwmmmlmm.ﬁm
peciod af low precipitation, Brock's rumbers were.used in the losding analysis. In the loading
, mnlys'x__-lZ?.?c&kmﬂﬁhmmthaPm-eﬁumw_SiphmmdlbyBaﬁnsmﬂm
MMPWSWmﬂMMMMWWEMM
‘ whathckelﬁmated,heimhdedeyfl(lﬂl}%EAzm .
current calcylation, the E4 spiing was included in the. Swanson Road . Nevertheless, no
addiﬁmﬂ'springsmsmmdwm:hmwuﬁnmeﬂformemchﬁomtthmeﬂnmm
: Siphmkoad.Fonhwpparmch.howwu.ﬂuﬁwmkoﬁgrwpinmoﬂ?jeﬁmdthn
mmmwmmmwofa.v@.._.mmmmmam -
ﬁgneoflﬁ.sﬁtoﬁm;nlddiﬁondﬁdwhpmoﬂzz&bnhenppwmhﬁm&tm
- Street to Rowlands, nmummmmwmmmmmm

M.memﬁummnﬁmmpmmdinmle&m Nutrient -
mﬁmuﬂmt&h&dlubnlmbmdmmmbyw :

Table G-30. F«hd:ofbmdmmmmmfwhmnmdgmupm
' m&:mmm,mwmmmm_smmm
Anemuepmﬁomthqtmmtdetecmdmbdnwﬂmdmmbleﬁnﬁtmwuom

'Toemtpluelhehudeuimh;themmniethod;udumibedmﬁmﬂnwm The -
wﬂowwmﬂﬁpﬁdbythemmmmﬁm_o.m,mﬁﬁdww. The -
estimated loads due to springs are found in Table G-31. ' ) )

FMC IWW Disch

TheFMCIWWditd:thPDBS-pmﬁmddischargehmdjusanwthnlntum-

86 bridge. mmmmxmonmmacamrmmc,m
communication). Lintle information was found on nutrient input by the TWW ditch. Forthe
mmmmnmmwmmwwmm-

' (1996)wcunedalﬂmughthmmmbmmybebwbnndmtheothuﬁnﬁtedhﬁxmhn' :
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* available (Table G-29). Waste load contributions 1o the Portneuf River by the TWW ditch ars
4.53:M1.74mﬂ?mﬁrmwmorgadcniuommdmhlphosp!mmrmpwﬁvdyﬂabh@
31). . |

- Just above the Tyhee gage, water is-diverted from the Portneuf River into the Michsud
South Miin Canal from 1 May to 1 October. Average flow from 1978 to 1993 (a time period
- wﬁeh-nmdondyaﬁgnswﬁhﬂnpuiod-ufrwordnttheﬁheegage)m 114 ofi (34,700 acre-
+ foet of water over a 153-day season; Alin Oliver, Bureau of Indian Affsirs, persanal
commurication). Comaﬁomofrmmdwmlphomhomobawvedumeryheeygeﬁm
the early 19708 to 1994 were used to calculate average annual loads for TIN and total _
for water eotering the Michaud South Main Canal (Table 38). Total estimated average anmusl

Targels

Flows and target concentrations were used to calculate target loads. Target loads for the
springs, PSTP, and FMC TWW ditch were calwlated.ﬁnmavunseﬂmmlﬁpﬁedbythemget
concentration (0.3 mg/! total inorganic nitrogen dnd 0.075 total phospborus) and the results
converted to annual loads, For stormwates, the taiget load concentrations were substituted for
estimated concentrations to figure the annual load. ) :
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Teble G-1. Daity tofal hmmag.nimmmmmwmmmm.wlmm.m)mwmmamm«mm 1986-1993.

— Load (tons) :
Year Jan Feb Mar Apr . May - hm - hi Aug  Bep Oct Nov Dec Total
1986 1246 15738 2119 2217 2204 123.0 69.3 . 106.1 136.2 189.7 137.1 1116 1,7854
1987 126.0 1143 141.6 100.8 63.4 332 . 518 65.9 T0.5 934 109.3 1129 L1i4.2
1988 113.4 1092 125.7 108.2 ‘589 7.7 18.1 35.7 415 70.5 B4.6 100.0 8956
-198% 927 857 . 1397 1550 81,7 435 . 314 360 64.7 854 98.7 100.2 1,036.2
1990 101.8 90.3 108.7 511 354 194 1 283 36.5 80.2 90.0 86.1 857.0
1991 95.2 927 1144 103.3 - 1190 507 28 362 55.7 80.0 9222 - 954 . 958.7
1992 94.2 96.6 1014 62.3 1.3 134 88 13 40.2 69.7 %3 81.1 6474
1993 75.9 67.3 1104 1256 180.1 1087 471.5 74.3 68.4 93.5 518 95.9 1,139.1.
11,0547




012

Ywble G- Dally total i Touds sl an the regy wquation (og TIN=0.50{lngflow)-2.213) sumased by muth, Pocateths UBCRS sy fase-mabar stalica,
15551908, '
- - Lowd fions)
Yoar Ju ¥k Mw = Ax My Jm k™ Ang Sop Ot oy " D Total
1955 23 2 120 142 59 11 o4 o9 1 22 ‘39 125 b7
1956 157 -1 S 7T 59 133 13 2. 05 an 12 [ £ " ma
1957 0 s 2 117 a9 179 or s ts 40 ¥R ] 138 1943
1958 129 268 F- T a2 "] 15 ok 1t 18 29 108 148 e
1959 149 150 210 nr 55 Il [T} o4 21 50 [ 7] 93 1050
1540 13 100 ELE TR 7 04 al 07 on 12 F 77 o0nse
1961 15 140 141 s 17 62 ol s 19 & LT 15 ne
192 [ 1 1048 k1] 0.7 ne 15 oé o4 06 14 65 s M348
1983 L] L] 124 ns EIR ] 40 a8 a3 12 a3 2 oy 183
1964 92 4 25 s 54 269 F1] 03 as 24 a0 ELT 3a
1568 n1 Y] ns ny 0.7 129 54 ‘32 [T 17 126 133 2
1966 ns ne 308 11 a3 L. | 02 o 14 a  own i L]
1567 %1 97 164 209 Er 1] 1 as 12 13 52 18 14 1502
1962 3] 10 162 N4 129 73 or 30 18 Ag 103 03 1221
1959 7 153 59 132 763 10.7 40 14 ts L 132 13.0 1085
1970 MHE 156 150 174 0.} 194 13 13 30 72 125 132 1840
wn 149 123 22 60 as LY &5 .12 F1-% T -7 0. s 222
1572 64 23 179 23,1 1391 411 a1 44 1] {3 194 166 41
wm 196 178 52 - &b ™ 65 34 is 116 150 11 115 mae
1974 1o 13§ ag oty 1289 s 25 18 27 95" 164 154 4053
1974 123 - 164 368 &7 1394 1355 152 12 -85 153 17y 204 210
1976 147 48 304 14 e L 24 19 87 140 137 13.0 4143
wr 134 a4 149 75 21 1 as 1a 15 437 Ly 129 n1
iz 133 143 L E A T ] 3 1Ha 1 10 35 1] 99 142 - 33
we 103 157 LA nx 213 18 03 09 ox 24 &2 £ 1l
1980 ass 2 By 3 o2 M3 28°, Ll 27 i 107 121 1500
1541 14 143 58 183 405 20 ad Ok [T a5 . | ¥ 125 1458
1582 -0 113 32 52 17 12 104 2 85" 11 173 159 4293
1983 o4 BE M 9.5 ma ine ns 144 n s 29 6O - R19A
1594 388 24 “s 1121 s 2407 3 11 254 273 924 na 1,000
1985 k1] 27 Mz 1360 5a.t 1] bh 24 59 167 . 187 195 195
1988 0.1 "l 1407 1554 1Ba 41 &7 121 34 1nx 292 182 ™3
1987 206 s ETT SRR E 0 4 1.7 13 23 &3 138 133 1429
1998 (LT 149 na 157 32 os o4 [ ¥} a3 3 4 7] - ns3
1989 11 65 ELT) [F] 16 6 or 1l (R ET 52 17 1408
1990 29 1 60 129 a7 23 45 o5 15 11 15 &7 R4
1991 &l i e 108 F R EL] oz or B ¥ L1} &5 347 -
i ] 63 94 L} 37 o o3 02 ap a2 12 41 45 s
1953 “ 48 L2 %1 n? uy 23 a 29 &4 74 15 2038
1984 &l 124 165 "3 A8 os ol . a1 03 25 4a 37 &4y
1594 1 114 115 189 . 282 2.7 18 a7 0 - a2 Ll e 1380
Ancual sverage 2503
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L

L

qruatio mm:ﬂwmmmm wsfice-walnr station,

19351995,

Yo Jan T Mt Ap Moy X M Ang S O Vv Tes  Totd
1988 1 44 &0 34 40 az 21 19 ET 45 45 33 F1]
1956 [ ] 42 13 53 [A] 19 [ L1 ] 42 52 54 3 3.0
1957 a5 [T} &5 55 0 54 4 45 sa 64 o 1 T ]
1958 59 -7 79 T4 37 43 33 [V 4 &3 &5 %] no
T 1959 35 H 1 £ 44 LEIY X 5. A 9 s £ 1]
1560 S0 51 [ T ) L I T A8 23 1 43 45 45 s
1961 4 31 57 45 EE I T ] 0 12 [N ] 432 43 45 na
1962 4a 43 B . ar - 85 LY LT 15 4 47 57  +1 o7
198 44 1] 58 &l 51 9 23 27 43 45 [T LT nt
1964 4 42 4 g &1 7 48 16 44 T &1 12 a0
1965 1 72 & T 5.5 1 &0 17 &2 4 10 62 4
1965 € 4 .83 [ 1) 43 3 s 13 EY a5 4y 50 50
1967 58 13 5 54 ss 63 3 EL ] 43 55 55 33 33
1968 49 65 1 S5 . 46 52 42 4. s A7 59 57 &4
1969 19 (33 FAY 100 4 LT ] 3 47 53 A 63 6.4 TS
1R 73 &4 &5 53 %] 49 45 44 &4 [ 68 65 n2
197 &3 &7 (=R ¥ 105 79 3 54 (1] 74 70 71 5.
»n 74 1] 100 1] 90 a5 FT) 55 60 20 % 64 159
1973 62 54 9.1 | 11 73 45 54 L1 [1] 55 Tl M wa
174 &7 7 93 &5 (2] 43 40 49 a5 &3 &3 a3 %3
1978 63 63 93 75 9 2 53 E1] 33 &6 (1] 82 [ %3
1976 60 62 87 103 as 54 34 50 u 19 ‘5% 3 68
1977 E<) 4% 60 m A4 42 17 ‘2% 4 31 54 63 s
1978 &1 &l 78 -T1] 12 3 13 |, 12 58 51 43 A5 . #AS
9% 48 64 52 1] 19 18 E1 40 49 Y3 A4 . 48, 30
1980 I3 LT b T I 1 ] 1al. 5 43 2.0 W 55 63 1 ns
1981 ] 63 53 53 53 - 6 b1 21 4) [1.] 55 59 a2
1982 16 &3 3 [ 1 0y 7 [ 7 74 s 53 79 Bo
s 75 - B2 102 83 1 2 7 al 737 o2 93 20 e
1984 2 75 %y 102 183 104 % 2 |+ 94 [T 74 106.0

1988 73 &7 L6 84 19 54 L1] 45 63 72 T4 72 B2
1928 49 il 105 104 104 15 &4 [1} 79 ! 83 77 27
1997 72 74 1) 54 &1 53 51 55 53 67 ar &4 - 766
1918 a s 1 3 47 ET- 1y 15 it % 0 43 6.7
19 &1 40 7 &9 ‘50 47 ET 43 50 59 14 sa @z
1990 E13 51 59 43 49 4“5 3£ 10 4 48 41 19 53
1991 a “n 55 49 &7 45 a8 17 49 43 ET] 46 154
1992 43 11 48 a3 az 11 [T ol E 1 4 £ as na
1993 43 40 kA [ 53 n Y 53 47 11 a7 a4 643
1954 52 12 17 az 27 18 [1] os 14 is 7 41 4as
1995 34 LX) 1.3 L] [T 38 &4 ¥ LT T 49 43 E7} LiN]




[AY 4

Tabls G4, Dily toad bowgasic ikrogen e besed on e regroenicm gaaton (TIN=0,001 B +0.114) st by s, Toptz LISCS santuce.vesta siation, 19531995,

Load (tows) . :
Your T Fab Mar Ape My Jun o Avg S O Nav Dac Totsl
1958 13 69 B2 9.3 - 107 109 . 47 (1] ] &8 12 £ 5.3
1996 9l 14 10.5 132 nr [} [ 1] [T 7.8 72 Ll 3 1004
1937 [ 7] (1 183 9.7 TR } 123 116 113 LT} 78 4 B A% el
15 17 93 e e 139 s 123 . 108 -2l 70 11 92 123
199 1 1] [§] 107 T 1 (1% LY 41 &3 T4 75 17 143
1%50 73 76 100 1ns 45 22 LT 33 52 51 [ 4 SN2
1961 73 73 LT} 79 k) 1] [T 20 57 1] 13 73 @3
we 2 ob »3 129 100 119 54 1o 10 [y 13 45 60
1949 16 -1 [ X] 1] 122 13 67 § 7] 19 &R nz 11 95.4
1964 77 7.2 T4 118 136 137 i P E S [ k1] 70 . (4 113.¢
1964 2.7 (1] 103 126 12 13 24 12 33 1] 9.2 1 1312
1966 LT [T ] 0.4 1E 1na 1n1 49 7 &3 [A] 1 [ ] - 0
1967 73 b1 I T ¥ | 100 17 133 9.4 105 &0 $.1 15 n 1132
1963 | X ) 20, ‘113 *s -4 s 1.2, Lt ] 74 12 | £ NN ¥ 1156
1968 11 ] L 100 e 13 111 s 113 20 [ 1] 13 ‘18 1113
970 s mw3 9.5 134 126 1.8 107 [F] [ X] L] LY ns
71 L X1 9.6 123 FE&] 42 131 ny 127 1”1 e 110 1na 1356
m 112 100 153 149 - 123 1350 131 123 1. 1n? 121 123 1530
1973 1ne 10.4 118 143 187 107 1wy 103 98 - 27 104 104 135.1
bl 10.5 91 148’ s 139 182 2.0 g 100 RS 103 10,2 199.7
- N T 7 ) 53 1 17 43 .3y 11 16 1na 120 04 06 140.%
1976 83 Bt 14 127 [ iry s - lls (18 ) 87 104 X 100 13L1
Ly 101 [X] 101 ] mn? 10.5 13 51 7R 71 L XY vl 1033
1978 [ §] 7.8 I N R T X ] (L) 1.4 [¥ 72 . &6 0 L6 5.0 15t
Lo S 11 T4 wr 104 104 45 2.7 9.5 &5 12 7.7 7.7 10L8
1980 [ ] T 10.8 2 156 [EXY 104 &S 79 | TR ¥ 13 1164
1971 79 72 BT 9.2 ws 113 9z 14 14 63 1.0 76 @9
913 &4 [ 1] iy o127 . WE - S 127 na 108 [ 13 10.3 LT 130.7
1913 103 23 150 151 79 106 1“1 129 - 124 1235 123 121 jrixs
L) s 104 133 149 (1'% 53 ar . 1ag 131 1l 136 140 [ELE]
1958 131 1722 . 12 154 . 187 127 23 9 0.8 14 102 104 H1E
19865 9.8 122 158 133 [PE} 133 134 151 130 186 1.5 ny 159.6
1987 114 112 133 115 124 {03 [14 n1 6 1] 23 LT3 1273
. 1w LE LY 106 w3 14 10.1 [ 49 47 £3 16 3 4
1989 LD (1} 1Ly 18 123 1.7 106 9.4 0 b1 [E 3 L3 1145
1990 [T 15 10 2.0 1y 141 108 36 .54 17 11 72 964
1991 - X EA Y 94 12 11) 10 7 [ +] 37 62 12 k4] o%e
1992 14 [T} (K] [ a8 33 1.7 ‘B2 s 39 54 62 350
- 1999 62 4 [ T I T ] LY 110 12 9.7 74 67 (1] 71 los.s
1994 13 7.3 9.2 1.6 (1} 54 [T 16 42 ol LY &5 sl5
1993 13 78 24 93 123 122 1n2 3 63 87 1 7 108.5

Amuleeng ms




Table 0—5 Duily total pholphmll Joada based on the repwiion equation M.OMIWJIE) mmmined bry moath, Tyhee USGS sutface-water stetion, 1986-1993,

Year ~ Jan Fob Mar Apr .. May . Jun Rl Aug Sep Dot Nav Dec Total
1986 38 304 410 43.) - 427 235 132 202 26.0 287 262 252 M40
1987 4.1 1.8 11 19.2 © 130 10.1 11.0 125 134 17.8 208 21.5 2i2.5
1938 216 208 40 206 112 s3° 34 70 - Al 134 16.1 15.1 170.6
1989 17.7 163 26.7 29.7 15.6 83 . &0 10.6 123 16.5 188 (19l 1976
1950 194 172 207 174 10.5 75 53 34 10.7 15.3 17.1 16.4 1632
1951 183 17.7 218 19.7 271 9.5 4.3 6.9 10.6 13.2 176 182 1826
1992 . 179 184 183 1.9 0.3 26 1.7 0.2 76 . 13 14,6 154 1232
1993 144 C 128 21.0 240 4.7 208 9.0 14.1 13.0 17.8 17.5 18.3 2174

Annual average 2014
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“Taole G-5. Dely Wtal phicapisarus [oads hased an the regr emtioe (log TP0.525(ugllow) 3.1 47) smennd bry smzsh, Poeatullo UGS serface water station,
19851595, : : . :
R Lowl fie) I
Your hq ¥ : N Oct Wov D Total
- 12 I 15 10 (1] as ol @l ol o 12 17 105
1946 3 15 33 55 12 .1 0o ol ol o3 12. 15 150
1957 1a- 40 35 4 19 s a1 (1] 02 as 13 1B 63
1»a 12 .33 a0 & I a2 ol ol 03 o4 14 n ue
198 20 2l 29 0 o7 @l i, an 03 o7 12 13 w3
1960 13 14 is 44 B3 ot 00 ] .6l - ag 04 10 140
1961 10 19 -a3 14 a2 R T o0 [ % 03 Q7 1.1 10 89 -
1963 09 143 5 74 29 03 ol ot o) (1] w . 12 LY
1563 7] 7 1.7 29 43 19 ol 0q 62 o4 12 13 28
1954 12 3] 13 59 74 a7 o4 ol el a3 14 w 0
1965 33 43 LY 13 R 17 .ar | od o9 19 Ly i3 %0
" 1964 17 13 43 . 4S oF LT T} a0 al a3 -0f L1 148
s 12 13 22 29 51 3.8 1) 02 0z . o7 11 10 Py
1968 11 25 ET 0 - 18 1] ol oot 04 o4 14 1.4 115
1969 1 ] 11 36 159 07 L5 os 01 o2 13 1.5 13 425
1R 34 21 23 4 &9 27 L] [ ] o4 10 LT 13 B3
97 b1 FE I ¢ I EL] %3 104 09 .03 14 27 13 30 ni
w2 s 35 1181 173 198 a7 oS 04 11 23 23 23 44
un T 23 35 6 102 1] oy 0s 15 20 16 . 24 376
19 25 21 -ss 154 173 27 [ ] 03 o 13 22 21 564
18 24 22 LY 3z ns 1% . 14 (1] F3] 14 2T 0
1975 28 19 2 3 M2 0 03 o (1] 19 18 15 577
1911 17 16 740 10 [ X] o4 a1 o2 02 (Y] 12 12 1.0
197 1.8 20 44 &7 Lo 1.6 &l 3| 0 o3 13 14 0E
e 14 19 35 4 30 62 on L 1] ol o o8 1 167
e 49 62 33 &3 150 14 Y] 02 0 12 15 18 ass
1981 15 24 21 3 LT ] EL} 1] 00 ar - os 11 17 0o
1982 13 24 LY |13 243 74 14 o4 13 24 k7 13 593
1993 31 - 33 109 139 na FTAE 10 30 1s . 45 50 H4S
1984 a3 45 &7 137 652 M1 - 39 23 34 37 A4S 47 155
1985 42 ] 48 181 1 12 o4 03 ot 23 28 7 1)
1956 22 11 193 251 244 &l ap 7 48 a1 33 3.0 1090
1937 FT I T ] 43 a1 (1] oS 62 [.1] o3 oy 19 13 195
198¢ 19 19 a1 21 o4 ot ol ol ol 02 06 11 ns
-] 18° (1] 43 5 12 a3 oal ol 02 o4 o7 L 194
. 1990 13 12 22 13 oS 03 o1 ol 02 03 07 (L} 25
199t on ir 19 14 34 oz [ ¥ ol ol 04 L1 (1] s -
1962 ag 13 13 ns L. 1.] LT 00 0P oo 02 oS 08 33
1993 0.6 (7] L1 EL 124 ET] 03 as o4 s L8 1l 7.0
1994 12 Ly 23 13 03 al o0 (.71 g o3 o4 ox. 2x
i995. 12 15 26 22 16 13 a3 11 03 or L1 14 12
3 Awnsl svernge 360




‘I‘dhli-‘l. Tty total plinaiuuss loads bassd on hwwmwmwﬂ Mansh Croak U808 inface-water statlon,
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Toble G2, Dy toal pihcephores Seade based c v iagosasn oqustion (TP~ 0004(BoWH0.GLS) mmmared by cacert, Topez UBCH sucfuce-waterstation, 1953-1995,

. Lead -
Your Jm__Fb N Aw Moy Ta_ ju__Ag (] Ox _ Nov D Total
1955 o4 0y 04 (¥ o 10 03 o2 (V] 92 03 0.5 34
1936 o8 o 12 19 15 07 w08 (%] 03 04 o5 13
1957 o4 33 o (%] 1 | 13 1l 10 05 03 04 oy 134
19sg (] 0.7 1.0 14 21 L2 13 oy . o4 [ ¥] o4 0.4 10.7
1939 03 b3 by 1] 1.1 [ 1] 0.3 [T] (V] 03 %] o3 83
1540 0s o4 11 13 ot (1] o1 ol o1 a1 02 ‘03 'y ]
1961 03 . 04 04 (7] od (1] 00 0.0 [T a2 1] (%] 10
1982 [ THE 1 | 21 e 1.0 10 o4 (1] 04 02 03 1y B2
196 o4 LT ¥ Y13 Ll (1] [\ Y 02 04 o4 16.4
1564 63 . a3 03 1.8 11 23 132 09 o4 0z [ YO T 1o
1963 13 09 o8 20 LE] 24 14 10 0.8 0% 0% oS 173
1966 (1 [ 7 14 13 11 10 o 0.2 oz 02 (L] 04 &3
1967 03 0.3 o ar LT 10 [ 1] ¥ ] o4 s 0d a4 “
1868 04 [T 1.0 08 [¥] 16 Lo a7 [X] (¥} 0.4 04 1
156 24 o6 11 70 14 1y 11 T I 7| [ O (1] U1
19%0 10 LY o o 5.8 34 11 09 [T o4 oS 0 150
[t o5 03 19 53 s - - 6d 16 14 14 12 L0 1.0 422
. 12 e 11 53 10. 114 47 L7 13 1.2 11 14 14 299
17 1} 10 e 24 13 L2 K1 os (%] (T4 Bz o8 191
wH . o8 07 X ] 54 93 24 2 12 Tk [T] (1] (%4 78
1975 o o7 14 17 (v n 14 L1 1 12 o oz 53
19% 03 as 10 i 17 33 13 13 o7 os 0.6 o7 LS
1977 (1) o8 oy 0.6 1.0 s 07 o3 (1] 03 o4 05 B
s o4 od LS LY 54 21 o4 o5 05 04 0s 03 156
1979 o4 o4 06 12 12 03 0s LT 03 0.3 0.4 0
1950 1.0 22 a8 - 11 a4 15 [T os [T} 0.5 23 04 163
181 03 0.4 os 0.8 16 14 03 [ X ] 03 [\ V] 'L B 1 ] 19
1587 03 oS u 21 12 17 13 10 10. 10 o [ 19
150 07 ot al. 42, 1M 103 22 16 15 LA 1.4 1.5 1
1984 19 16 18 3y 7 162 T 23 18 11 11 11 (1%
1958 20 17 22 [+ 41 17 13 [ 09 Lo (1] ol n7
1986 07 13 57 L1 5.6 43 19 10 35 1] L1 11 "9
1917 18 1.2 1 11 LS ] o7 11 [ 1) ol 0.6 os R
1980 o5 (T o o 18 oy 03 02 a1 (1] o3 o4 61
1969 o4 03 13 12 L6 12 o o6 (1] 03 4 04 97
1950 0.4 o4 0.7 o 10 (T 1] el ol o1 03 03 1]
‘i1 03 03 o 04 18 Lo [ 14 o3 01 02 o4 0.2 56 °
192 o3 o o4 0.2 an o1 00 o0 00 T 1| B2 0
1993 [T L (73 LT I T ] 4 10 05 o3 oz (1] os ¥ ]
1994 (%] 0 Y] s o7 o4 o 0.0 el 00 (X 02 36
1995 L] os o5 o5 13 23 14 oS 02 o1 (%] 03 1
Aunral sverage 11




1

) MhG-SToh.lmmnhmhﬁhdmhmmﬂhhxmmmm(l%lm%mmm 1985-1993.

Yor _Tn Vb Mw A My T A Amg. S 0w N Do Tunl

* 1986 1321 1840 2115 314.0 022 1360 892 109.2 490 1663 1497 412 21405

1987 1339 . 12i.5 1553 " 1050 67.7 . 51.3 56.0 - 64.2 £65.3 948 - 1136 HLS 1302
1938 1180 142 133.5 112.5 5.7 258 -36.8 -46.7 482 7682 T BAY 1019 9495
1559 971 . gbe 153.0 66 - BLY . 418 "298 53.9 81 . s . Lo 1022 1,076.4

1990 1041 . 91 1124 025 517 377 287 467 545 . g 92038 955 388.3
1991 976 © 949 N85 106 - 1255 435 .- 296 482 538 - 94 %4 %7 . 9m7
1992 - 952 92 1087 68 196 211 355 419 47 682 IS8 86 s
193 748 662 1163 1344 290 1167 455 73 - 611 M7 %0 972 1,1983

Anmual sverage 1,1440
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Table G-10. Toal indrpmic nitrugen losds Muhwnﬂhﬂnpmn& mamm@bmmmm 19551908,

Land . .
Yeur A Fob WMt Jun Tol Oct Kav Dic Toul
1955 ua 104 13.5 150 54 48 10 30 34 50 113 134 10L6
1956 155 121 181 5.0 1446 3.5 L4 23 Al 51 13 127 111
1987 1ns 17 19,7 168 ns 147 23 12 43 72 124 144 1581
1548 1l 182 Ak 7 ni 43 11 3.5 42 61 124 151 111
1959 159 143 L4 123 16 s 19 2.0 47 2 110 1.8 1170
1960 113 [T} no s 57 24 1.0 21 19 4.5 60 106 104.1
1961 104 15 137 1LE 44 11 [} 14 48 11 10.7 0.5 4.3
1962 9.6 335 Wur 81 170 41 19 21 4 53 94 111 s
1963 g b:E 138 1.1 26 s 17 15 42 64 1.2 s 1994
1964 1L.7 Y 121 248 1] 199 52 24 un 15 1ne 73 1624
1965 153 21 14 55 BT 125 12 €3 93 10:6 136 W1 19,5
1966 14t 124 ni LR I T ) 23 o8 L2 19 ER 77 ne 1081
1967 1035 13 159 152 2354 s L] a3 s .24 10.6 103 1402
1968 108 158 0.8 125 138 99 17 11 31 14 133 124 . 1331
1968 154 143 199 " " 62 121 (4] 4“4 L% 8.4 129 13 0.6

. 1970 194 150 170 164 B3 166 40 40 &1 101 1.6 143 1652
il 13 163. 158 425 62 334 9.0 5.1 120 178, 118 7 m3

- 1M 07 197 L1 0.6 515 159 1 16 168 162 175 161 2

17 ] 17 157 204 1] 0 93 9 54 128 154 172 167 WS
1974 168 150 B3 0 Mr M) 166 58 16 59 1.5 159 116 B
1974 164 154 i 164 84 "3 137 98 2.3 159 165 19 72
157 1532 3 4 a8l 519 10 53 18 87 142 14 142 . Bl
1577 13 126 153. 9.5 46 &1 1 a2 41 [T} 12 LN 1047
197 144 13 ne 04 na 121 a4 2 1] 93 120 124 1758
1319, 128 132 04 ns 138 45 1.5 Y| 27 53 %2 174 185
1980 1 ny 0.4 %6 “e ne 1% A5 -3% 1. 124 136 1%
1981 131 L] 187 154 24 166 24 19 15 s 118 137 1230
1982 121 131 ne 1 256 b1 112 64 11.4. 171 164 158 25,56

1983 19.0 1T 3 417 w2 - 587 13 46 187 215 K Uy 3686
1934 L) a9 ma (L2] 100.1 @0 n.0 163 20.0 2.4 832 F2N 4154

1385 <1 206 M2 LY a3 - 10.8 19 4.9 £ 163 171 17.7 211
1986 1.0 M3 .1 610 0.5 =1 34 132 234 Ha .l 19.1 39
1547 n3 119 piS] pEE | | 3 74 46 3B 53 27 143 L% 1441
1988 144 143 190 154 &1 30 13 b5 22 44 74 111 10,6
e 10.1 9.2 FLE ] 319 104 17 7 14 EE &1 13 e 1260
1950 21 1.0 - 158 137 . &S 30 22 12 k1 il LY o8 96.4
1991 93 ., a 4 125 198 13 ir 27 - 54 19 94 29 1073
1952 25 111 158 66 . 14 11 1S 1] 13 as 73 Lo 87
1992 7a 76 - 170 FiE ] w00 15.0 34 65 39 9.5 104 L ] 161.2
1954 109 120 | 1 129 - 56 7 .7 a9 1.7 56 7.6 %0 1.
1995 112 121 111 136 m7 nz 4.5 26 4.8 13 [{1%] 123 1329

Anraal mverago 1753
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Tabls G-11. ‘Tolal inorpes nitrogan Joads basod an tho svorago mostily flow x sverage sis cancenmation (1990-1996), himss Crusk 11508 ecafuooweser statio, 1955-1995,

Load

Your iy Feb Mo Ax Moy m !!;u Aoy By Ot Nev D Total
1935 49 42 &l 84 33 15 1 37 Ay 47 43 34 2.6
1946 (1] 10 "l 35 - 3% 13 14 3.0 A 51 13 sy 513
1937 . 43 Y1 &1 53 9.6 53 39 43 49 65 72 71 741
1998 €0 13 Ly 20 51 41 33 41 T aa 61 57 70 76.3
159 a5 62 61 5l 42 31 kY 33 14 19 4.7 48 54
1960 41 51 nz 63 10 14 17 LY a2 41 43 ' 559
1561 42 54 Y 43 31 22 .2 23 AR 40 41 43 441
o2 as 232 122 71 17 1 T 34 33 45 5 51 ™
1569 43 100 56 3 51 &0 29 29 47 4t 56 49 &
1964 43 40 4 108 44 53 47 13 42 i1 62 106 Ho
R, 79 L 11 11 102 100 1 6l s 64 &S 73 64 ne
1965 €1 . 85 ni (1] 4l 30 w 5 14 'y 47 49 5.1
1967 56 52 56 $6 L3 &6 52 17 sS4 B4 52 629
1568 41 79 16 L g r) 13- 40 19 12 s 60 a7 €19
1969 97 63 128 147 58 57 51 43 53 13 1 68 9.0
1970 ! &t 67 ‘83 64 &« 45 42 66 11 70 67 "7
1971 (1 7.5 1y 124 M2 (5 53 . 54 11 (11 2.5 18 104.5
¥R W 19 153 13.0 101 & &7 56 6l 4 59 £7 X
BN 63 5.s n2 57 20 4 . 50 4 67 T 73 7
1974 7l a .13 - 102 5 43 T 4“2 Y &5, 12 &7 "o
i975 “ &8, 1.8 (Y] N 2.6 53 50 55 (1 L1 .63 ‘912
9% (4] & L3 154 14 .4 £ T 49 50 [1.] - 5N 54 e
1977 52 4 (11 LY 4 ET I '] 37 43 ) 5.1 56 567
197 62 &4 7.9 e 7.7 14 16 31 56 50 41 43 o
197 49 7.7 121 71 41 29 3.1 33 4“5 46 43 47 641 .
1980 167 %1 13 72 184 w7y 42 33 4“7 56 63 67 0L7
1961 - EY] 71 64 LY | A 72 29 29 39 61 53 61 650
1982 LY 4 23 ‘a9 159 L £ 57 52 L) 24 37 103.2

11 S ¥ 102 143 114 129 163 33 LI T 11 0.4 10.6 1398 -
1984 %2 (L] 134 110 1 in LT 9.2 LX) 4 9.7 21 uz3
1988 Li 7 TSR (£ a4 49. 47 &35 77 o 10 ¥7.9
1935 T4 19.7 46 © 152 149 ] ] Tl o 16.1 2 4 130.4
1987 T 13 a8 59 . 43 52 30 54 -8 59 0 [ 1] 0.6
1913 64 (1] (K 59 45 31 21 L ¥l LY 45 49 41 8.7
1999 0 3 113 74 48 4s 33 41 4 59 34 32 652
1990 5 $0 &0 43 48 - 4 3s 2 A 47 45 3 1
1991 42 43 16 49 Tl LT ) 0 1 48 L8 49 44 559
1993 40 54 4 33 20 13 24 11 1 32 34 4 ®7
19 41 14 9 6 %4 59 33 L] 8 45 45 46 639
1994 51 49 58 58 20 27 LY 24 13 T 3.5 40 FTY
1991 L1 ae &1 7 &7 1] LV s " it &7 a3 6.2
Ansual wvernge %3




0zZz

wolz “Toivl invrgasi pimoges londe Mnhmwhxm&m ammmmmm 1955-1993,

Xouw

WS

1571
12

3
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5
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1587
198
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115
123
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75

13
T8
1 2)
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e
L5
Ly
1
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E ]
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%31
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13
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175
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- 16
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e
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241
151
e
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1
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.81

0
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10y
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74
148
9.7

. 150

1ns

- 93

X ]
Hy
199

WuT

1
19.0
124
152

2y
m?

1zl
103

a

[

81

1.1

137
.7

1

1.3

203
1Ly
132

144

{03
103
124
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1)
74

161

7
1L&

Arl

ir9

71
11
0.5
104
111

5

LS
ny
ns
142
s

127 .

136

i1
g
0.8

.t

11
133
187

. m

1y
13
a6

L
i£
1.4
| 4]

us

9.8
15
s

431
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1F ]
103

1.5

T

ns

e
oy
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123
e
4
92
s
"3
19
ni
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TibleG—lS.TMWMWMMWMMxWﬁm(ImlMmem -water siation, 1986-1993,

Yoar __ Jan Feb Mar A May Tm Wl Awg Sep Ot Nov_ Deo Total
- 1986 M9 365 523 2 576 256 131 06 281 313 - 282 66 4035
1987 252 29 293 © 198 128 97 06 - 121 . 1] 175 214 21 268
1988 . 23 . 23 32 A2 WS - A9 69 88 9 130 16b 192 1790
1989 183 165 288 33 154 79 .56 02 = ns 163 190 193 2029
1990 196 14 212 . 174 101 7.1 54 8.8 103 150 1. 180 1618,
1991 184 179 1225 08 27 93 56 9.1 1.1 150 ° 176 182. 1883
192 180 187 195 124 37 40 67 79 82 129 143 152 ll4

1993 14.1 , 125 219 253 - 413 220 85 138 126 17.% 175 18.3 2259

Annnal lvorage' 2157
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Toble G-14. 'm-lphqh- Huuuunﬁ--ﬂﬁu_'pm conominstion {1990-19946), Pocaalla UTSGE vacfie-waler station, 1955-1995.

Y T Wb Wk Aw Wy dm i A B Oa  Wev T Dec T |
1955 5 1s LE 20 11 T o o4 as 0.7 (T 1B 133
s . 11 LY 26 a8 20 05 0z X1 04 0.7 18 17 1723
1957 LA 16 17 23 45 0 TR T o5 10 17 20 0.6
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Tabls G-17. Tugethulmorpﬂuihnwhnd-bmdonﬂu mnﬂyw&@xwmmwuses surface-swater atation, 1986-1993.

— - Load (tons) . _
Year Jan Feb Mar Apr May Jun Aug Sep Ot Nov Deo “Total
1986 15.7 1.1 30 373 359 16.2 8.2 13O 177 198 178 16.8 2543
1987 159 - - 144 185 12.5 30 6.1 65 76 82 113 13.5 14.0 136.7
1988 140 136 139 134 6.9 31 44 55 57 8.2 10.1 12.1 1128
1989 1ns 107 182 210 9.7 50 3.5 64 75 103 120 12.1 127.9
19%0 124 109 134 1.0 64 45 34 56 6.5 95 - 108 113 1055,
1991 16 13 142 1Bl M 59. 35 57 64 94 111 115 118.7
1992 n3 118 123 78 23 25 42 5.0 52 81 5.0 96 9.
1993 19 79 18 16.0 %0 139 54 87 3.0 113 1.l LS, 1424
1359
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Table G-21. wwwmubmuadmumymnwmwmmm 1986-1993,

Yoar " Jan Feb Mar Apr May. L Ang  Sep Ot Nov Doo Total
1986 .39 58 82 93 9.0 40 21 32 44 49 44 42 63.6
1987 40 36 45 a1 .20 15 17 19 21 13 3.4 35 34.2
1988 35 34 40 33 17 0.8 il 14 14 21 25 3.0 232
1989 29 23 43 .32 24 1.2 09 16 19 - . 26 3.0 30 20 -
1990 31 27 33 27 16 11 09 . 14 5 24 27 28 264
1991 29 28 35 33 37 15 09 14 16 24 18 29 297
1992 28 29 31 ‘20 06 06 11 12 13 20 23 24 23
1993 22 20 a5 40 6.5 3.3 14 22 20 28 23 29 356
Annup! sverage 340
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Tabla (24, Tafgol tete] plssdhoras omks beswd an fhe mesthly svwigo x brget concentration, Topes USO8 surfaos-water stati, L935-1995.
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1957 [} L4 L1 w1 L3 13 1z os ] oy [ CIRTY
1] [ 1) Lo L2 14 17 13 14 L2 os (1 0x a9 1us
1959 s ol 12 12 13 11 in [T 0.8 (% a7 ‘as 110
1960 os [ 1] 12 La 13 13 - a8 ns n3 [X] 07 01 104
1961 T o a3 L4 ] [ 1] [ 1] | 1] [ ] 05 04 07 [ 1] T
1962 o5 17 13 14 13 12 11 11, or [T *7 [T 145
1963 ol L2 (1] 1o 14 13 i1 s | 4] ot - ox 134
1964 a8 a7 &7 14 12’ 15 13 L2 -08 07 (11 L6 FET
1963 12 Ll L1 L5 17 . Ly 14 ta L] 09 L0 [T} 159
1966 [T 1 12 13 13 13 1.0 os 0 (73 07 or - 114
1967 os or ‘L1 L1 15 17 Lo L1 o8 [ 1] o8 oz 12
1968 ox (1] 12 0 13 15 12 1.0 a? os [ 2] (1 123
1963 14 oy 11 9 51 18 13 13 [ 1 ot (1] 0y 172
wR, 12 (1] 11 10 b 20 13 12 oy 09 1] 0’ 143
v - Lo 1.0 Lt 16 10 27 15 15 14 13 12 1.2 4
1972 11 12 T 30 19 t1 ) 18 . 14 13 13 14 14 nI
b1 0] 13 1.2 13 . 1 19 14 13, 11 1 Lo LI 1.1 110
1974 1t 10 11 27 T L. 14 13 K| [F] 11 Lt 183
1978 Ll 1.0 14 14 " 39 12 13 L3 12 14 1 Ll 187
197 08 (1 13 EN 41 11 14 13 Lo L1 18 11 194
w7 11 L L] 11 10 13 | K L1 o8 0T oz o3 (1] n?
1978 [ B 1 ) 14 27 17 13 1.1 oy or - 09 0% - 153
197 a9 as it 13 i3 13 SR ¥ o 07 [ ] (1] 1.1
1980 19 14 11 13 3 LA 12 Lo os 03 [ 1] [ LTS |
v as 1] [ LR Y 1 16 13 12 0 | % 05 o7 o 13
1552 a7 e 13 14 42 2 13 12 121 . 12 11 L1 183
1953 11 L 21 14 449 13 13 15 15 14 14 13 ny
1954 LY 15 5. 11 S 21 L7 15 13 1y 15 - 1y
1925 17 L3S L7 32 14 15 14 Lz 12 13 12 Ll . 194
1586 1.0 19 21 LT T 11 17 1 12 1.7 .13 L3 4
577 13 13 1.6 13 1.5 Ll 10 13 as [T Lo 10 141
19 1.0 o9 11 - 1l 13 L1 [ VI T3 [ L) 0.5 o (1] 107
b az [ L 13 LY 18 13 11 1.4 o7 0.7 [ 1] [ 1] 124
1990 (1) 0 11 oy 12 11 11 [T . ] 0.8 [ %) [} ] 103
191 0.r or 10 oy 12 12 11 1] [t} [ 7 ot o8 104
1992 [} o .9 05 11 o8 L X as o4 a3 a5 06 77
1998 0.6 oS oy 10 2 14 12 K] oT 0.6 07 07 116
1994 oT . o 10 (1] 12 1.0 L1 T o4 o4 [X] 08 "

99 . 7 [t Lo 14 14 L7 1z 19 0.8 0.5 or oF . 1L

Amusl Draagn LT
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Tablo 0-26. Estinuatod mubiiont loads fosn the Pooxtaito Sewage Trsuiment Fart in the Pocineaf River {sverags meen monthly duta based umummﬁémmm

Faotar Ratizate T ¥R e Am ey Bm W iy by Ox Nev D o
Fiow (%) : AvpmsemahlyZew(E) 1906198 1072 1049 1078 1055 $37 61 768 953 Sm 1051 1049 03l
Amsoia (xg) ' R Ce—— 73 W 27 603 MG NS BY BN BN BN nS 20
' conoottirxtion (mgl), 1985-1998% :
™ Load (tona) 092 1795 2095 M 1784 ILE3 1512 1955 1875 2069 1998 1906
“Total ortho pirosphuta (mgy* Avg e pothly 1M 216 24 29 L#4 244 1T 069 123 088 14 L4
: oacontration (mg/). 1986-1998 .
. Total phosgltons " Load Gaga)** 207 216 M 1% 1M 1S 1N OM 135 691 Ld1 189

" syvarage moan moollily comcomications for hme to Noveniber hased on sverags of wvorags mean monthly consentrations Sroni Dacombiar # My 4o scoount for uikifioetion
#¥inaludes measuraments for ortho phosphate and total nrtho pbpephate .
*++gomveriod to tolal phoaph by nukiipiying the mepeags mem montbly flow X xvarugs susen asontily consonteation = drysfmonth x 0.0027 oll divided by 0.799.




Tablo G-27. Wmmmummmﬁmm

Spring . Daie  {cfi) Soure
E4 1979 127 Pery 1981
Swanscn Road group 3/78, 9/80,11/80 17.81 " Peary and Clark 1990-
Springs betwoou Carson /33, 6/89, /89, 8739 M35 _ Brock 1989
Stroct & Rowlands :
Bafise’ - : 6/10/70 46 USGS Watee-Resouroes Dats roposts
10%5/70 32 USGS Wakr-Resourocs Data reports .
929/70 72 USGS Water-Resourocs Data reports
- 1978 - 47 Peary etal 1977
4278 38 Goldstain 1981
1979 . - 60 Perry 1981
32780 m7. Jaookson 1932
11/11/80 278 * Jacobson 1982
318, 9/80,11/80 5739 Peary wod Clwk 1990
Batise group - 318, 9/20,11/80 7.81 Parry snd Clark 1990
BatSidogrop 3/T8, 9/80,11/80 2647 Perxy md Clark 1990
Fapooso . 4z 47 Goldstein 1981
‘ 11/11/80 304 Tacobson 1982
Papoosogrovp - 3/73, 9/90,11/80 722 Pérry snd Clark 1990
Springs betwoen PSTP /83, 6/39, 7/89, 8/89 12825 Brock 1989
cifinert & Siphon Road : :

*aliminated from analysia basod on Balmer and Noblo 1979 who thought the valoe in exror

whgvernge flow from fiwee sampling events
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Tuble G-28. Estimated flows from springs in the lower Porimeuf River

subbasin,
Spring/group ) _ - Souce
E4 ’ 12.7 4
Swmxoadm 17.8 1
Springs - Cmmpgﬂolhwlands 1435 ]
Batlse . . 289 -1,2,3,4,4,7
. ”’m 31.0 lazsn"sl.’
East Side grovp 26.5 7 :
Papooss group 722 7
Papooss 387 3,5
(1283 6

IUSGSWM-RmDmm

2 Pemry etal. 1977
3.Goldsiein 1981

4 Pexy 1981

5 Iacobacn 1982

6 Brock 1989

7 Perry and Clark 1990
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Tabls O-29. muanm“humhnwummww#uummuwm
mummmm

F

— TPhosphoves___
. Tonloko
Niirab  Amssowin Tol  phoephsic
_Stwt Mookiymw (ugl) Goph) = (ogl) (g Sowes
Swaseon Road System 1977-1978 26 0.l 02 [ ¥ 2o Ooldskin 1981%
’ V711750 154 0.05 a07 0.04% Porry snd Clark 1990
Swmem Koad Spring 1992-1993 54 .04 105 99 - Bachicl Exvironmwis], Inc. 1996
Putiae Springs Jou-70 -3 260 USGS Welr-Rosouroes Diata repoets
: ' Ock20 33w 12 USGS Wter-Resmwrow Data ropots
ML 43 21 USGE Waker-Rescueom Dula repants -
' I 15 USGE Waler-Rosoiweos Dute roporta
127512777 35A% ° 138 ) 397 Balwar and Noble 1979
Ape-T8 9,1mmn 4.5 | USGS Wslor-Rescuroos Duls reporis
Ang-i? 245 Emlbgy & Exvircsment, Ing. 1982
i3 T1eann [ %] USGS Walor-Resomrcas Dats roporls
- 1952-1993 444 ND 2 136 Baxiviel Envicomneiel, Inc. 1996
Balise Springs System 1971978 59 108 37 35 Goliskia 198194+
L o AT 5% 619 06 19% Porry sndd Clurk 1990
1980 2 . O0DE 003 0.06% Jacchaom 1982
1981-1982 - z 54 24 45 Jeooheon 19844+
1982-1987 2 NM LX) N Juncchecm 1995
o 1992-1993 - 199 03 AR "6y . Boghinl Eavironesstel, Inc. 1996
Spwings nowr STP 1992-1993 X ND 003 . | 04 Baclylsl Eoviroometel, Ina. 1996
Syxing-#od pond st FMC Park 1992198 23 ND 054 o003 Beachisl Envirorsmetal, o, 1996
East Sids Springs YR80 21 022 . 0.14 1w Peury and Clark 1990
Papoose Syriogy wsue 10 . I Falear and Neble 1979
Papoose Bptings Sysiom 19771978 15 004 LT T} Lo Goldsitin 198] %
. . ¥n-1/s 1.4 s 007 003 Paxry ] Clrk 1990
' . 19921953 14 ND o4 - 03 Bedhidl Enviroomiel, Inc. 1996
Papoosa Bpring Drainego Chamnel |+ ApesS ZAT ND 005 .03 Bochl Exrviroometl, o, 1996
Ape-93 236 ND ND ND Bochiol Environooied, lic., 1996
Pujioose Bprings Dischege-- 19921933 215 004 o2z 024 Becisiel Ervioonetsl, Ine. 1996
Kiphon Road ’ Jaa- - 0% - 012%™ Balmer and Noble 1979
Siphos Road Spring 19921993 14 ND 0.7 0.04 Bocistal Barvircrascts, Inc. 1596
PMCIWW dinh . SepBZ . 184 ns 390 - 20 Bachiel Exvirorsnetal, Inc. 1996
. : 8~ 1235 :s 045 D4 Buckiel Environmotal, Ins. 1996

TV - T Bockiel Enviraowoml, buc. 1995

*ETP-somage ratucat pland, TWWeindusirial westo wator
wvtcitd it Bochiol Exvirowsinial, Bno, 1996
Ariritg + nilirsio ]
AVilirmnlived nitrilo + xilgate

—~also Hasted ae a tiver station
~—oopmpsite of 6 sacpion
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Table G-20. mmwmmﬁmﬁm-mmmwmﬂmlmm I_
Lﬁylmmwlﬂlwmmﬂljlmy ’
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BEI springs Mean concentrations (mg/)
Laocation description site group Nitrate Ammonis  TIN* . TP**
Springs ncar Batise Road - 15 Swanson Rd 2.64 0.40 3.04 105
Springs near STP 13 Swangan Rd**+ 341 0.00 34 005
Batise Springs 14 Batise 444 0.00 4.4 27
_ Patise Springs at Creamecy . Batige 1.99 0.30 229 0.48
Springs st FMC Park 9 East Side 2.30 0.00 230 - 0.04
Springs st Pish Farm 7 Papoose 293 0.50 348 0.00
Pond at Figh Farm 6 Papooss .14 0.00 214 0.04
Springs at Siphon Road 4 Papoose L40 0.00 140 0.07
*TIN=ioial inorganic nitroges, not meagured diroctly, sum of nitrate + ammonia
#+TPuiotal phosphors
*hdpnigned to East Side Grovp by BEI




Table G-31. Enﬂmﬂdmlmhbfuhwuwm-mwhdmrmyndm 1990) and
MMM(WMW&VMM 1996).

Nutriegt concentration (mg/T) ___ Load (tonw/yr)
_ Toul _ Total ,
: Flow inoeganio Totad inocganic Toual
* Syemnacn Rowd Geog? BT T 1 0.53 660 9.61.
”hllnwhn&“ 1005 3z 0.55 31948 5424
Batise Growp®** 310 229 043 98 . 1485
| Eoside Grovg® 26.5 230 © 004 . 5993 0.98
. Papooss Groug™™ Y 234 o4 16544 255
Towl Springs 24797 - 67227 82.02
as 048 a5 L

FMC ITWW diech 37 B |
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Asoa Table G-30

MmufBBluhs‘.ﬁ,nd? soo Table G-30

239




